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FUSION PROTEINS OF mCOSACTEltWM 
TtmEJRCl%OSiS ^G%m A.ND TIIEJ « 'USES 



cm* in \s a nd>\ w»hi*. '»m * «u « r«> *« ^ or |wk .o iUi l U 1. 

m'lvdu^o s t c *"W«>t Jii- rev, 1 T ^^ ! ^ hl ' irkUv ' 

is: 

, - r\ *L*i 1 ^ HtTtS t ^ <WU * tl * It ^Ul. I I.LV ^l 1 M-l J H'l J ^ 1 ^ t 

, v MtVu^ t t n .eti-v. r s v TtHvmp on-* ll vr nor Jl d- v led U u. t i> 
^ < iw**. s mi ^tj^t o'iW itv. j cl *s * iu ^ilat ,™m ioMpL us ^ * a *g n 

s ivl treat ^ent no* m tR-Kit t . l tk ^ h* tHv Ji^s^ ? t kvtd - * sdu ^ 
^ Pift vs^stWintv 'nit uuUft ou-» K> ^ h<dd«t^ li« ul ^il ix, 

W ^Utws t^d^s,- nnlu<n<is N^f-^ ttK wvCMtot uu I w 

Hutuj^ IV nost cftw . n ,od tur urn. l r, ttur u J iu> * x n 



n^Liii^SiJ li;Vri.vl< ms i^vianKMsh .Khicss^i «s«:^ >*t<i tret, wHtrh m\iMuv 
iUfri.!kTtuil t^po^e te iuh^eishf IH'D (prOlaa pikriiluvl vkuv^ei \t infers SgM iffc I 

^ bav^,hi>\u\ci o obk [, win tii'.^s* it nrdis>uji^\accuiax | TAi«hBC< . t "K'( 

be <Ms v y b(Xt ih irsiextfcl MduaU 

WM? n jiuhj^U. £es Jwe Vesn j»ht»w > 50 as the pu^'^U eilt^Mi* of hf 
inPt. ct*'os^ nnnmx^i 1 oc'K^ Uw ptedo;imv»u irJuvf^ <ji";>iAh unmvimn FV 

tui role oJ Ud s u enaction /gJHist U t uh-K «/nw miecticm u'assattd bv ih< 
\ l > frequt-aT -ccunvjncc U n ttiow m Ac*ju:tcd irartu«wt;tte e ic\ ^ndromc patients, 
^ tiit- deletion C1V1' F Ot'Eh 3w<Jt^ vvt'h fcuroso impiifnwWt'cfcrw \ sH*Vs 
i suvl ™ t^m ' t rcaem 0 Cl^i 1 ee'ls i *\ e ^cn ^« * ! * ^ potr-Pi ptodueu- rr" 

gajsi ti s uiwfcjrvm i IK\ v), ^ Imb, it* tu^u bos lirfi ^liu^ to Ui^<?t th^ a ui^nvob^ V ^ 
tftteefc ot maca>pb^ s i w V\ Me tht r^5e nf :^ V ^ J^nun* 55 tev clean stupes 
1 N h.n . ssowt* \h&l Kdi*\> % *isurm W, ciihr- *U sie ot ^ canit>.Tuaon * *ih I s - Vy or 

aur-oi ivwfct^ fatn--^?^, ^ctsvim ntmua. nveivprwy;^ fc> inhibit Af fufoiwhm*. 
Mtft im\ i'tathenunrt u r \ u>*b lhat II N y 'isirrtiUu.^ humur* ntacrn»hoirts tn wake 

frrtrcunn and C mt> >l Bl^nm (U 1, ASM P-o-v W .i-htngfcn, Ot 
JkipR^i. p.cvei m«i^ i 'il lit ^114: I'^c^uI^vj 
J. SLMMARV OF IH FiNV ifNTiQN 

Tbsr p'Osft^ txii^m rcU^s ^ ft tiort pnn&t?is vf M mh- \ whw In 

& «nd pulwockoiadcs is fhc liutattK^a K-AtMicm arvi pjeicntnw W .^''ib^'' intixtios* 
T^? present imcnt^r it b^a, in psrt, r-n S»e tm^itors' temen th^v 

t*CiW bissu^i t^^ 00 rrftitnr^ ts\U rvijsn th^ trnnusnptm^Jy mv>^ nicas nt tits t 

ass m^utcd I ^eU fi^iiei.v^ ^vJokiut p*oJuci^f , ^ 4 ant4K)d% 



won/am fcrmmmm 

vrvo to chat both c*|]-m«iiated aaJ Iwto^ immunity » Af tutxwUw*. AddU^mlk, * 
tusKMi protein was made by a fusinu canstrua and aseii m a vaccine fonwiUtswi * ith at 
wij&vam to atfottf Jot)«-K«u protection ir amnjafc ag&ttst the dcvslopmoRi of mbcrcuiows. 
> The fusion pro*, a was a «w*e effective iromwk*en lh oi ^ mixture of its indrt 'dual pmtem 
eompewtenis.. 

In a speci&e embodiment ot the iowntmn, the isoJattrd ot purify M. wt^utaw 
polypeptide* of the mverstwa n^i> be formulated as phamjaccalical oo npustaons for 
*in«ntsiTt« ( on ibw a subject in the prevent and/or reaoweni utMf. ftfft«™W atfcction 
3 * 1 be i< iremro S o«s£ ts ct ,hc *U".» a p<Me*n w * ^ m <he i*^>kk>i °* 

\n another aspect of tfic ,uvem«^ the isolate *r purified ^yi^-smid^ are used 
to produce recombinant fusion poiyi>cpti-de anitgew m vtfry. AHemativdy, the 
^vnud^ti^s may be adm^btered directly »mo sufcj«:i as DN * vacdtses to cause 
i 5 ^ugen expression in the ^>|rct, and the w^e^t mdiKt™ «f m anti-Af t»M «*'ovr* 
imntttine. *©spom& 

It is also Aft os feet of the mv^itioa th.it the po^pep?^ he used m in vtiro assays 
for detecting humoral anntwl*s or wlt-m«ii*«d annnuiiiy *gam'.l Af. ft»i fer 
diagnosis of infection or monitor ofdfeeM* profession. Additional^ the polypeptides 
20 may he ti&crf as *n in w*> di*|«wsMc agent in the Swwi of an intrude™*! skin 
Ahcmalivdy. ^polypeptide* w^y « immwiog«J* to sencrafc antKtt 

tt^miiWv Jftttibodic* in a non-human animal Tne amihodiw ca» Ik «s«d R> detect she 
target antigens in vivo ami i« "f^- 



Fisutte I A and I B. The iwclcotidc soqiajoc^; ^EO ID NO 1 > wid arrant* actil 
sequence iSE';j JO N'O-2) of tsvfeion jiroton Ra3 2»TbH9- 
i designated Mib32A|. 
2 ■ Thfc naciwtnle h«|b<kicc < SfcQ ID Nf and amsno acid 
ieqsi^a 1 (SEQ SD SO:4> of Tn4\isks?t |>rordn EnlU-DPV- 
Vfll (lifts^natcd MibJSAi. 
Figure 3A - 3D: The nucleutuie ewtaetice ( S£Q ID NO. S > a*i J « id 

6e*)uciict iSEQ ID N0.6> of fusion oco^^n tbRa?-3KkL^ 
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j wis*. 4 \ 40 Vbr i^kn! ck ^oue ice l^bQ H » NO " » ^ *^ 

I- i^k 5 A ^ I 1 *w nuc leendc weweox {$ ro 11 SO *) i and am « w J 

m^iucik'c 1ST O ll> NO Hli of teira-iwum pr^ttv >Ra*- 

PI % SIT l-MSL- M ( i e: («k-bii<witii M*hS«> 
* urn? 7 A ard "6 The :cofc«fc wim* i St Q IP N« > : ^ *id *»d 

, ^yoi l r vSFQ U> NO U»of teire tu^<-4 pwscift 

DI'V-M 1 1 MSI tdtHisi-'ruM M:MuU 
. \ a*d KB I he mu itu: d* v^uui^ tSL 0 in N< MMiii ^u-m Aid 

s^aeerce (SK> U> NO IN ^ td*A tu»vtutot^n Un -Mil 

StSL^PVC: tik^i^ ^ d Mtb? 1 A 
1- iuewc 4 * iwl vft nudcwdt ^ucmv i S3rO 10 \U i ^ >) jmuw acid 

^qreii r iSF Q ID NO 1 H} nf tn Iwm w pr ut« *>«>V MTF- 

I 1 \ W 8 The : utkotidt M^u^e i M V K J No l** a ^ >t uuo ^ ^ 

sequence tS> 0 ID NO 2»>*t *-» ns^ion pattern THH L*H\ - 

Mil td^i^tftedMthMO 
1'Murt MA and UP 11 c pjote^k to I *,» !H NO 2 h JThKrun^ 

j*cu».^t l^LO ]U M» i,' i -us T ^ ^ 4 " nT ^ * 

MlUdcsigtutol Mib^f) 

^aesiec » ^FO ID NO 241 of «i fu&iNi p x>«r n X H I* Ra^5 

^ sgurtj ' J \ j»a UP 1 be tajctfotsdc ^uti»c« <i*R» in Ni and amir* AC id 
coHenfe (Vl, ^> NO i i ofbi-b^nw pfOt tn It* 32 l>PPH 

j- ijnirc 14 \ 1 4 F i , v % \ * oi ci\ * <=^k\ ft aeti 

iU-i ^1- IF 1 \-v p^xlwction s»a PH> sub^ ^ ^ffiuutol wish 
tu. kmi prottm a: d t\-ii s vdi ns\u I c^njK^ne'tt^ 
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Ftgore U^A-t^fr . T ceil pMiiftwuoB of miae smreurwed with a fuston pnttetti 

or its iutiivsdu^ eompaisent- ami adjavrtnt. 
F jj,,^ n U N ^rudm Ik s ^ hik\ umr u\? x ! * t(h a vv.«* ^vt^i > n 

sis iindjvsd&a? cnmpaiscius ard&a isdjfcvam, 
Fmuic 3 8: H. " 4 prod^twn of msce immured * Uh a fusion psateb or 

i«& sruU%*dual eomponwTi: iii*d Jrt adjuvant, 
Ftgutc \<i\-m : : Serum antibody coku**ioiu ol'mkt irarouiiucfi wife a 

fusson protein nr its individual components and an adpvaat 
F iK»re 2* - A * 20C Sufv ivai of guinea pigs after asrosot clwl iengs of M. 

twfemitoro. Fusion pwtcir*. MtMJA and. M*3*A» «e 
fcnitulaled wt adjuvant SBARk CftA), SB AH 2 tfDBusr 
SB AS 7 (2(C), is id tsvsd as *si Wrtrtiusif^ffii in gusirco. pigs 
prmr to duller^ w tth bacteria. &CU 3 s the p»>*ifvc control 
21 A ami 21B: Striatum ofprnhferatKm aisd IFN-y production 'TiTbH^» 
spetaftc T cells l>* She iusiou prousm TWi*- 
f igjirs 22A and 22B: SfetfMlfllHM ofpiolifentioti ami iFN-v products inTO*!- 

^xcitic T veils by the taiion p^tem Tbe i »-Tt>38-1 
Furore 2? A and 23B. StiinulrtKm or r rrfCettftcm and IFN-v pwdurtunt m T edM 
previously shown to te^oad to b-olh TbH- 1 ' and ThJS4 
asU'^eiis by trtf uiston protein TbH9-Tb38- 1 . 

Ibe present invention retail to antigens Mr ^ treatnwsii and f> of 
^ wfcactlesis, potyintckotides encoding web aniigerfc, and method* for tiieu use 1 frc 
anther* of the present niveau™ are tuMon polypeptide* of Af wAiWesrw astigcBs and 
varwwls More spcemcaliy, the aniigera of the present mventton comprise at least 

me plypepbdw of M ntficr miosis that are fused »ato a Wgct fuw>ri poiypeptufc 
mokxuk. The antigen* of the present atveBtton may hather comprise outer vumfx« 
^ rfc^ed to enhance til? xK»n*™$<m> «} ^ the artier* ^ tmp)o%c tbe^ am.gem m 
other ospBtis. for e wnpfr, the usoJaiior* of ihtse amieeps throash jHldtttort of a strrteh of 
hs^duw residue; fis nn= end of the anftpert. 

3 S The anti^ she present invention are axcmpl t n«sl in F 1 gurcs i A liirouglt 1 - 



ftchidu g hrnr^ago^ and \M\sa\\i. of iKw .imuKn-* "P^ >e antigoRs nm rchxiif^l £w 

K jt^cdc- 5 brtv^tti ct or tro^ oohpwisdes *K*oh rAi. up r^h oi the k i 
pr*tw> presented r I t£o cs iA t^u-h 1 *H Wh» -atkgai. tiwp ^nt wwntu* a-e 
S .u-lwctt-s c*nm <wd n F^uftss \ rtirc«£* : *B *h<!i ^ e heen ii: Wd to & km>* i ijktwn 
.4 At nttf'iHl . ^ k K riic pio^eu' <v .U^hKnI kl) {SFQ ID V> 2 *} felt ^en 
i VM- son *nd H-nacU^-. ia ipi n -401 ?4^S f ^nws k - &. or Nt 

Kl 

AiiltgTOS de-ctiK-d hn<nih aod OT^uMi-tisi-nic o* futui* :ncion*. fm <? the ahht> tu 
induce jh rcnrowi^efiK: ebpon* Mwt apccifieaflv. .u;*^* ha\c the- afc my so u*&ot 
rrohwra^Gn and or c\tokn? pr^ucumi u e . ««u«fcion*r aitii/t r J rs«h^i-m> 

1> tn T ^clis, NK roK B cJK sncK* r-ULt^iKre* <kr\exl tmm an Ai f*w /<^u immune 
sj^tln ^ij Lijtl 1 he swW$5t*fi o^ cell t>p£ tor in £%M?u,*iinf -m ummh^m>, rw^vn^e k> a 
, nttgeft * 11 depend or tbe ^inM ropon ^ * ^ rv-tmpU fnUT^uWIi production is 

M tutetcuk us-i aitjune {fld^u^uj' i* one v ho c\ acted rc K* reswiaiu io 'be 

^Tiiww it c . substTTualK nec of <lr*fre ^vTRpmmsi Sur h j<wl»viAijrs m*> K 
idtcnsjfied ba»«J on j ssrwI> % e u *■ . ihan aboui § u rem J»amcrcr iru«uT.morrt 

>mrjic tti^i ^>u test ^nottic to twhcjcuU..sw prhtLi^* 3 1>PI>» J«d an ^«ut 4 *i J^y ^ 
svroptt?«»^ o1 lutwfclo: dt«i.s«: I LuliJ, NK ceil* B colls ai»i ra*.rapli^ dem^ koi^ 
-5 W tubi-mJiW ^mmxmt xmi^ idiwl* ma> be pr^ml using aeuwk \ r » tlf ae ot 
ordiMTY skill tiw aart. Fof t\a«i|>K a pni>s^non of FBMCs lu\ jwrfherai blood 

PBMt s may jjctwraHv 1 e prqiiTCU, ?vjmpte, iwnu dcosny Lcntnft*pA(iw thn.yph 
"Fl^Ol I" (ttitsihro^ IjVjraioiftv N\ > 1 cdk sot up*, h Us? j^ve^ deski5^d Hli^ii^h^ 
also ^ e pimikd «th ttom f BMl\ Altc^wrKv-jy, ^ entk'h:J r ct.lt m e tsacuv e 
^lnffiipwbwacnjil proteins, I tell . kwe^ rr&rtsvr in m4n-d\&l fvyx^b^mul 
ptcusm. . Riax be eraplove,? >ul ;, j ec U r kim-sn K: ^c^s-y^d by, for c -ampifr. culruna^ 
H*>.k« ttorsi W itttifr m/- .i-m sT\5svkiujls with is vcoWten^ ptoi«ps tot a ptitod 
rfia *«ks r«s alicws e\pj«siuii cl miiv thj ^yeo^cieral pie^u^pceifie 1 
^ tcsaltinjs s . a Uwe c oirrosed ^icK ot siKh cell 1 i e*e »seila t h> ih<ro be tkaeJ anl textw 
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wth ijidividual proteins, using tnetlwds kiwwn to thow: of ordinary sKil* t* the .rt, to mew 
accural* d*l"mc imiivsdual T «ll apedffcity In gcMCF^l ahftgcas that w p^tue m 
■assays for ptolsiewtiort aitd'or cytokine prodyvtion itt., iowriero^y an&or snterk:^io42 
production* performed uwnja 1 ceils* NK cells, B ceils and ; oi macrophages derived from ait 
* .if ta^vrH^vrA-trftmane irtdividdai arc consnlcrcd irotmmogcroc Such assay* mav be 
performed, for ex«iftplt\ u&srig she teprcsrciiunve procedures, described below 
Ironuim genie portions of such anii&ens may be idetaified u$i«g similar assays, and waj be 
present within the polypeptides *kscrcr*ed herart- 

The ability of a polypeptide \jr& , an uramuno|?»6ic aHtjgen, or a portion or other 
Ifc v«triant ihercofJ w induce cell prohfcreriwi K evaluated by contacting thu cells (*.«:.. 1 cells 
s^l'or NK cells > with the polypeptide and nuasfenng tb«r preiiferattort of the ceils, 1 1 
general, tht! amount >>f polypeptide thai is bufficient for cvutomioL abuut Kf odhru^s 
limn about Id ru*'«il to about 400 *tg : inJ_ «jd prefetafciy is jboui Hi jiirtnl. The 
incubation of jwlypcotide %tth evils n typically performed at ""l tor about m\ day* , 
I S FollowiBS incabsiion with polypeptide. th<< cells arc assayed for a ptolticratw; tc^pons*. 
which may be evaluated by oitihotfc ioiown to ihose of ordinary skill in the an, «wich as 
tKpnaiRg cells K> ,i piilac of radiulabeled thymidine and meaBariny the incorpwrttan of label 
into cellular OKA. in general, a polypeptide thai result* iii at least * three fold hvrease so 
proliferation above background i<-«? , Ibe prolifcratit u observed ior cell* cultured ut 
^ polypeptide) is considered to he able to induce pfohferation- 

IV ability of a polypertidc to stimulate ihe production of intctferun-Y an&or 
mtci-kulemO 2 in cells Way b« ov^ated by ^nucung the cells with the polypeptide and 
ncasorng 'te It <d o« t nemn>o * ot »niuK,Jo*i- 2 jmoukcu h% ^'i* 1? g-n^ d f ' s 
amwini of fwlypeptiOc th^r is su&ktent ror the cvaJuuuon of about ccil% rtnt*ea horn 
-5 about 10 RgteiL to abour IAD ng-'mL ami preferably s« about 1 0 ug'ra?.. The polypepUde 
may be. but wed act be, immobifued on a *^<i suppiirt. sacii ss a bca*^ or a biodegradable 
itucrOBphisre, such a\ those dew.rilwd ml' S, P»l«it Ko* 4,SV7J»6S and 5,0"S.1<K>. The 
incabsusoti of polypcphtk- wsth the cells typically perfonncd ^ 3~'C for *baut six tbyx. 
f-otkwaig itwubauon with polypcptido, Ote cells arc assayed lor usfe^emsi^y aml-or 
30 mtCTknikin- 1 ^ ior o«e or rootw subuTtits tb«wl\ vhkh snay be eval\»led by methodb 
know to those ofoidtnarv sksJ! w the art, s«ch as an enzyma-hftked jmmanosorbctu t^ssy 
(BUS A) m\ ta the case ofli .4 2 P70 Sttbanit. a bioassay sacs as an sssay nwasunng 
proliferalwn ofT cells In yeaeta*, a po1yp«pts.tc that resuhii in the pnodutiion of «t lea« 
50 pg of Eiuertcfoo-Y fc* mL oi tultured swpctwatam <cotsJaittS»»g 10*- Tf' T cells per mi-> 
33 considtfvd able to sJimulaa? 5he production of *nterfeion-7. A polvpepiide that siimuls^ 
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in n *m t» i^rtttk. anti?a * are the t - it«s > s *hat < imi a c otokk, it m 

\K u N LUtK .do ojv > < *pt ^ ^^u d tw ^ k ^ 4 * 2 V , of \. 
in Kiun t in rWs ^ xm? t < w> a* 4 vik j« « ^vp«^k b<n ,l* s 
t ^ .< s ptopw es m > * <Wm^she<i ^ 4 on Ok h -u< t*d« of i\ l *^po> ^ * i ii* 
too rdW.i«t^icmwi"il^>wv-ftnt course . ot w~ 

h> V H d,-on . nl jtt, « Hmj * ^hn 'Kw v it . .ottnt *i,J *k tint ^ it ^ 

ndtv k a k whs art v M tul » r > * ^ < m <rl* - it im ia t - * K ^ no 

i i p^Aiti^ o * ,d W p ul< isl r -i iron! aa, papaiai^i t ^ 
- U <>. * », w . , » *mw C Mdiv u u >K ti« J ow Jcnce ^ ft porst* nuMt wut v j*, 

\ rt gc .s vm n supe uh \h - »ps?i?*K pr^pcm s T i s ^ jIw tLicnts b ^ ^ 
^Hv«. d«i^% *t*f ot V sut .1. ^ ih^^, yu ^jn.U i 

^ < *M.i*«t m ni p k ^ t-ffix i a detc^r ikJ b^, ! , a I . I «5 ^ ^ ^ 

4«"*J*te^ pnMUh'xil^L^rn-fl'il nkttn.1 Mi\»*»l ^puner'o 
t aV - Utlu t r iCv *-Uti ^ -nw d pn-n tc- 

25 §t ism. VI iosj i\ < mn^QM-Wl MJP> 

Iflc «m« « in^.nt liso nlvcs to f ctac iroWcjk fia two c t« » 

ifciAmrir^so , n lua^d^CK^nv^^ud^i^st^ in mo ol^l.m^i * 

In < ^« «u * »u,1 .t ^ cod* Ig ^Vi^,^ ^^r o is % <v>*r^ ^ * im- 
rwulwuac m - or Ik ir onp ^ttrN J ^k^d \t i a% V , w - m i * 



u\h g cth x M e<K uidiv u k oisponstit <c^H sen o ~od i«? N*"*t rr^> % so K 
k<*nnidvp?b\ tn« ^KiKr^^^nren* <}pmPCKui^1£ «i i ? 'fnumtk oh?-"* "koi'di 

{..UV TkM J Ik fi 1 Hfca s xi£ dK* k i GIF ^qUf SK** Uivta-A-d 

5 t k t o JvOt Jt -tqtH *.e\u*S 0"»M>M 1 s " v K H b P f^T* n 
P^\\ ^ k. eo >d^ V- tiu S hs^n^ tk -t.ikh < ^mpiov if in ^i *nce\ In a pre 

^< 1 1 P i\I ,< 1$ 2"**\ q ^i it uj i^lenx i^s EA{ue^c aiHi. N f.ond *>o > k . luv. 
L i'lvto k. i>saffkuu*" V i \ur\ t c uruiVj.^. i a 1 < ithwu^o.* m^t^o 

U ^Qlt *M Ik ? 4|{ U in 24 *i d It. 5+v >\a^ it 

*\j^mp k t ativ* iot f in <« 5 sm excrrph"* v f>mi u - o* io v sm^tTK^ m. <*s toll vk\ $ u o 
^Hlo «hkI \U nr*r ' t<»M pr k -Veil Nk< *.SA f *0 -X? }■< 4 comsnf 
V\ \ v t'-»ulul r h h 4 Up i . juinw L'S'^ji *y ■ munidk SSf 

dfi£\ ^d «li Of ijtc^ I \\ *tsb~ d* 'til k-Pi, on, v. amid «u* t*hi. -sAlH. *u t i vo^.h iR 
,c lo 5, ,.14 m ditK ftu*i*> t **\ P i • t ' >J I tv»d, l * 2 l i BS V u« ^ m iitui! <cf err 
ii\ \ " W^iwt ■> u ) tUxi-^ir? Unix <jd *> 2> \ 1^ v'mts P-Kxkdp ^b<j ^ u*-xd F< <rs 

t£ t t'lLli} llt-d 0 \Sh H U iU 1 1 T*M\*IIU i l t l^-7l.th il 4l> S t P %"i kS I, t. ft^t I 5 S* 

* { bl^ Th\ vui^h 'i lu ^sn ' uphkkd vkKh t't'b sok^kHs «k1 i'kx^ v I ,n vdv.' Ik i * ^ i a 
W Ftlkr 1 * l \. v Vl\d li\ di J v\po x<> i i t k a oud akT' c ipk% [^Pk^k-vi.i -\ h <. , 
\% ivK. J'sralbx'-dtiinf t j^d rv ta H ti k. H ^er ro id<t o^s o~ ok 

N'nixciL^ v,fach m w hk m ^et Knovm n tht a< u s> ^ . dmi U e*^ LiO'n, SjiOiit > 

^ n amiO-Tst p*e(e ttd ^* toidi*n^nt, jpoK « Lif dev\ht,b v nl nJuc^ K vodmo 

iequv. veU &K U> NO« 1 ^ ^ * 1 <X ; fc i nv l ^ or ts 

uti» e ^ert^rv ^qucrtcc vrdc r v,oiii inn- ot niv;n ^tn^gtiv\ v d encode "»m cj tHt 
^ctan ite imnuno^erxL' ^ tis tht h.'% ^ ^r^*c?p > s at SfO dt t ^ k l , ^ 4, ! , 

" k. <pdu ot^ us h j.b n rnut K\< k «u lodOU' T, u ^ t> u i ^fm i a *1lu ' o' m i ii'i^ -V > 
tx.** «i oikt *> is h t - o\c ntvit vf 1 ^ l : * uttu i\. "ipo oi! k.^ uX S,^ -hi - M k iH( „ 

'^JrMJDlV ^ tC\ J U x d tcv I ^iC > h\ *>■ anu ut rtf t »n rxi, 
salr op 4 likON \ Fi'ti-Ts t * n ik)i^<?i tor ;* I \i rpci bmh ^ non Pi.Vt *\ 

k,vnr J t>m^g (00 in* s.k'n ikurt d ^ i 1 ^ t <kj. k <)^N>W i V C \ 1 * tpi J x t j* 1 t N ^t' 
prob" % ^b Hk«s d<iix,at- tor I I t )v ul uui ut j^, JlX V^t 0n M « 
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well. Known m she art, 

lo-poRtpos i- t s*qiiCT Li. uriffT^ duio^ a n\\i(WM'i>)fiu.v nd fix nk-sipoiep 

If* -2 2^ drtl "'o t-^wuaed 1** j-oix *iotn of n«\>ei ^ "> rr\v <kv js 

tol e- % v fi tt v - «« irjs. IN \ dart i vlK4ttxf hr t t at L « * ot on to its mng tA 

i' \m ^ p„to * -.Srf^uti-*- ^ sDb -id ltX adI dtr\iur*d "Urn r i ptt* JMn 
H\b d«'.« on arwt^doa p Ik n*K olutwn xfO^WVpp P-L Utd p to 
ui^d dUfit jr nt, ltd .r dt* l t i\ i»<\ tor In-^U h U '»*> t < ^d Mo v *shtM 
tovtk* i i. is* < i i v. lulio's t u u ^ iX ^SC i 0 'IN VL'S r<Uvfs in? 

hJatt^l i*»v *t d of l> „d o- * Mxl'cidol « Ot v i_> lo d i c is o-< » utf*t.i*<. J <« 

^ ^hknr t Va^rr\Mvl! t the* V Wai'uo* ^ i^tiw * <n ^ t t* 1,r £h »t 

^ >\ utu>« u iui>upiii 2\ SSC ^ 3 *> c iT^ 

1 \ 4 k<o«y k 3 w nh iht 1 1\ u ft a poKTk < kxwkk 1 1 i* t \ * nth t,t^^^ ^ i 
U rrrown tTss^Tet u^ust *>r tt u? x.qip\ knt^ hv*^ t hk i v4 cti 
^uit^ wji i ™ c ^ k^o tr ^ln \ at <hn.S tl ^xorts'.K i ot H tbb or p*o*(n 

^* tKk» ptod itt tm^ij^s uaifiM^JKltoidL p \r -sHcrtyt 1 » mnkrm 

Z> D«Kt< thi! nh^vmd^ra^ L tt5-^' nti^ t-odv t**ht *A W Uvs^wtoct 

j"tv n> r k? jk ci\i.K the n\t^on t« T t^e e\p ot t k M^m pui>jn.ptu ^ot' 1 ! 
PK \ sl\|^li^^ ikI idt t l^t w.ua* a.v <. 5<iibk o* "■ftbn-* 7irK io triad, Mqucr.te* u 

^ ^e-rt 5V(? 3E" OCi s ^ 4 ^ ^< 

iwUh*s, ^s-letk^i^, ^ds ior ^ >■>* sxfr tit it or^ of 4'f vmH iucL ^tn. ^ r<->u * itN il ^ * 
^ u^t. L*H5? ^\Kk > tnc bj.r ro< it in irtn«sl» vqp ^ Utat ki, rx prodiK' >ia ^a k 

35 ^ i \ ^ m t m A , M t th*p„t. 'huv p tvdi *u^tio i ,IS a]u,vuk u antipAiK en*iop*. 
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Sittb co^stn atn e amitv acsd satamurKjrs tiia > ra,sdc tm ih? Urns m ^msUntv w 
pvUnu, i ba .dubil i>, hydrot Wb5Citv r h\dior>iulik.it\, and or *br osmpinp^hsc in, uire *'f 

S3 J ^bsujK c ,*ud, psx-amtH charge amrto iK.uk mcluk lvs^ l ksbdw <snd atys u: o. 
^ .immn artih w?*b smcbar^l ptfx bead groups* *ia\ir^ tmtihu h\va\n*ii f m x aiuc rnctade 
tiit- soJnwi^,. ghcmc sVT>JTSjyoe, ^lut^ano, ssnrsc tiirtvrsw ami 5\rt\vmt, and ausiw 
VvU^ r^sipolii* ltMJ ^>ups n^Usd* a^ust \ aiiisc ^?km trt*\ ki<rs*K', |*hcrtvhJ-?mi o 
mettwmr-e and i \TJtcpnaii 

Ibe coutV sequence* «f iht: s: witm K. s-uxd s i ordvT tu vUter 
lt * bjMon p-vtcM ccni.ng sup^ce *tsr a \anet\ o: end 5 ;, nxhidmta, but w* in med 10, ahe*< lions 
vk^fch nuxbu procaine aivri e\nrr*fc *s of The gcK> prco-iO For c\amf *c n^dfsops m.n 
b* itjirwJitccU Ufctsjg Tixamiq^es *shuh jt? we-' I ^un^i ,'i toe art , oKO-diSkXfed 

esc, 

* - In an al*emsf? errbodj vein the crct *on, tie cudmu ;-ujtierk.v o* a *i-s* >r* p -Ait \ 

foui4 be svntbessred ir w>u-te ->f r* n«*-k cbenvo.^ me-th <*h \u<H Scrvrnvn ;n (Jk art 

1 sdf couU be piKHliivLxl tbemso^ Tsethi*iis3 lo ^ .tlwNKv an anj^io ddd seqistJiiec m 
*hoi N t>r sri part Fot e^^plr, p«-pitd?s can be *vus css/cd b whki pluise t«<.: N s tque*, 
Oi«rct\tfti Unw tbc r^nk and punfial bv pr^ajAfiVt ht -h pafnjin&fice liquid 

W $ i Ami C pp x< 1 Hv um^H>s-u< m as tne ^^thct^o po v > r cntbk> 

l*t cosifsnred by arai^o acid o«alv ts or stquetu. iog { \y , ih*. L J^iiar d^gr ulatioi 
procediire. see C mp tvn, i^K\ tromnx ^tnutut-e-A anJ Mrn c«V>f i-t. '^e* W H 
Fross vws arui Co., \ Y , pf x ^ 4^^ 

'Wit oj ibt Lt^uu; *.equ^icr »d a tiJst^t e rfos can V mutated re v»r^ 05 
ift-n, it kte^c Aihlfot ^c^fO^- tsa fallen ^islvuiou. Aftdi'f it'tmm^tu 1 ^qiNHn^c^ o? to 
^ ctcasc vananoii n todir*? nc^ont a uin r Sorn how icsm^i^nenrfkinuc^e.it.e M*tb o dc&«o% 
pretxot rsg orte*, to tacs.stste firiiher m %fito nvti fkauon tschn^Me far mutagem; 
krcrwn m (h-e art cm He sjseJ, ftcbding hut n« t liraittM to th^NaJ nnua^er^^, » i > 

TAB%" hukers« ^Phar ra^Kts, and tbc a^r It i* * iifh.'*rt4nt ihA tbe * tmitpuisui,''?! ^ tu*t 
-* 1 iieit*ov s r^s Hsn^gentcitN oi die lu^n poHl^ti^e^ 
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^ ^Hk^k, ruw^w ^ acuta at amino »i. i(\ analog o^n 

mr^sced as, * sul j,ntutu»K or ad<Hsor rtfo the ^eyerxe N.-n olissn s d ammn jc.sk 

di., H ir &t ; 01 UnMt^l i\ c ^ sorsk"*i of Mil e-on^i w A"itsi>- ^ uN <c-anit>k' 
v>tvUfiL ^ujd 4-siruiiohj sat?, AK, ?-irw*sj t v v acid, y ^Ihl *. ASu .. <Hntmi> 
hcvaroit, sc:d A«k ^jv-v tic <sud *~antro propwn^ ac *i **t* nriru wtcmcme, 

non aline hvthnvip^%\- SAreos'Tit-s eimHsnc, ewvnr *ciO, t-r* m.^i\emr i k'ttJakoms, 
nJi«a\^hcjne hc\4aUuiSR\ p-^Jamsie. tl^or^ airi un wuiK JoMg^ta ^rtiro <5esd^ <ajcfa 
P-sntthv i; armo aosd* ( « n 'Oi>l o T «'tki a \j methyl amnio .ie<JK at<d am iCid 
in m perietal Futtfimuuie. di*.* -rrt tv <^td urn k lHdevnveuu\:f osr L < cvOtourM-, 

In n specaic crr^xlrwit, xre cc^gsevK^es?* of e&h aui^e* 1 m liio nifesor ^k-iom 
.p* iotn^ thffir amiro- or v0f*JO\v-tt-tmmu - \ n a pep^ik boiK* u- aijv n*dt*a 
\ *cnu\v Is , ii ptpuite iu W ^equ j&v ^ i\ sx. cnokned tn vp^fc she n>m Jd>,i$ 
wh^putli'v, that vrakt. up a fubvrt p<-t&ypt|>tiik bv ,* eistanex.' ^uff,cscfit it • r^iu- m& t^h 
P l>tvpi\L V!J «iw a !A-cv«5nJLf>' ^sid ternary -i'^iiiri' tsut maxsmbxs K\ *'d yens*. 
- e{kemere%8 s-r p*\*v;ru ij: and tavitrv Jatwctslw^ SuJt a ^c^ik'o uuh>< ^jt citre *v 
EU^vrpors^ unn ihtj in^qE p?x tcm us*og ->5s.ndjrd (et'irv jitf %tl? kiso*R m tT art 

jbMUv to <sAi?h 4 tlr^Mc cvCf^kti ifi rsn rtio;i< UK^h'h mw^i'isn X 1 <s ^vJcoehI^ 
btmctyr^ that csxjU! m wub t^ntnoiul epiinr* ^ on «be firs? j*bs *.ec^rd pnhw^^k^ 
ard s ^ the i^k ofV.hopl&^K orUwgtxl tcsiduc- thtit m^lr u\M v^Kh • poh^a>bd; 
ftmrti^^al epitopca ^fi-rmi psrptnit, ^tfi^c* •'tqo^cs "onltm Gh A^n &nd ^et idu^s 
inhcr sicm mums' ,im»nv w.-K ^vn Thr aant ma\ ^ v n^l :n ?he fmiv' 

.vqueticc m&y be from I \> »i>uS *ti *msns? acids m kn^fii °q>fi k seq^encei asc noi 
rcsitn rd ^ bcti the rtm ^d po-\p^>f aes f\-uc nrm rNscnfi^l \ T -t^«n>'i^l ami«\> i 

regs^m *hai c.si be u#td U va^sratc tli?" h notjft^S Awtiiins ii^d p^r\ •ctorc K5icr*tfer*i0 
Fus ^\,Hup!e tbcNVfH^em n a b^s^n proicsn i*a% t< t^m^citd b% <s f c\ibL' i»>lsiu^cr 
'* ss^o^ > {_'wtilv-« 1 issued I tj< ~ bines ^Bnu tt a . 1^ 

sesuicc 4i3-4Jo I nuudhNv l^u, Piut Natl boi «^ Hs^-10"0?. 

1st wte ^nbndtsrent. s^er ai satotn £s pn^i^wl 1>s resjimin?i 'it .\prc^oo ^Ca 
t^tit itf^c tii. s\\ «wodus^. t.h- prfi^ ^«^.h a tusson pr >tl?icl ^ats tn.^ bv . caun^ tV 
appmptiatc rai-'cto aod \o^e^K^t ^tcotin^ ihc oest'tii t a^sd w.^ss^'tc to sa^a aftor 
I v nctViis Soiottr -rs tlu art m the proi>£ < - c^uu f^iic, a' id vvp»e'*wg; the prtKl^ a b\ 



racthfids Uwn m the art A&um*indv,. such a rcrndwet xtm n^n\& h\ prmem ^nihem 
kdnhque^ t' £ , b> .1 jxviiik -AiHhc^JX'K CVlmj,' srqi^si^s t^i od^r roufoi uk» 

-itx^u ha cttJmg tVr iK* proton, o* a fimcitoiunl jjrtu, \-> m^ttd mtn m appmprMt-c; 
e\prvss>u/i kcc;o . s t , a ^Mw wfe h ^.otiU t>. lUc h^o^sjty dcmoni*. U>r the rrftuctsption 
*trsii radiation of *Ue v &.rlol &*kv$ ic^ucnot, 1 hi sVst culls or odl Jbcted ot 

transsonneol iSh seevrtibiram exptcssk n v«rctor& cars N. u?wi fur s \ ancrU oi purpose* 
I^ffffi 1 nvluoY, bus "K^ imitted to, fotgs \te prodyemiii ot ti e U moh prmom 

VuWU w*ui;b ^ f\ % kcx^ii to rhtw skilled m s ho an era btr issed tu construes 
^sprtssion vector* euaUiturtg a teseOG £tf\1i u: st^oice apptoprut? 
triKbOf f»5 ohm itar&tai on. I cos}fo\-l wh 15 e meth^s a^'hade w * iff J rtvots&ns as* 
1 s PXA te^lintquijs, ^ mbeue tecitraquoi and » t txxvs v hii3»iuoi eractk teee-mHsnoiSias 
\& ( *> ^ , lhe t^ch<Hi|ut'a dcMiW in -TamHronk al T 3 Mokctilar Ooumg A 

^ t / , (ihj:omiokv>kk S^^hcos^ i^L Teo^, OxtV^) 

5.5.1, t"^Rf^RONS\ STEMS 

\ \aneiv oi Ju?^ cxpro^io^j xsotix ^Me^siBfaiiv bt uiVUreJ so expfess Ji tysh>n 
pfuJv-JU ^OHltsi^ i^iieiiL^ i hebo k ukivk, bur > oi Mis sr .csc^Kjr^m^ 

bacfersa {o.ir , - p wit. & $ *bf*i s\ tranoVsmed ^-il ieoamb SJarst bdLifiionb.^ I NA, 
pJ^tnu! PN A or wtntil ON A expression voctonc i o-^amir,^ <* codtaR ??qucn. \ esu$t (s" v ir , 

-^- s with ntn mans vmss txpTtiS^^-n -veciois u '3«bftow«y «\ ^iiv vsm^ . it-Hacctt 
mosaic vires, I MV1 m tmt'S tmied wuh t<xos tbitiaiH pl&s^a c nrsvst^n u s v % 1 1 

pi3\m^i> conuniE-i^ a ctKbnj -<:e^«?riT, f*r rwas?u<iba \ v*U svNtcp^s **• t""OS, t, HO, BHk, 
;<>J k*W§\ n>r c^pft.^ tun ^ks usiLs vi these m ssofn ,N ^ V >t\ ihesi ^trfi^sh ami 

iVpcnJ on th-s H^t \ (Sv-M-t srvMtjni aish/isl, an% i. t < mmibet *>f itsstabJ* 
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fiscrnu >n r>^t r;m 5 v >ti^ *^ £ ^ its ,t\:luGir^ oon^kT u\e ami lndLuEhlept mute s ri\ 
\ e uv J >r Mil e-tpirs uj*i \ ^t<yr Tin >;\ ^ip'o ^ km Jon it] >i x o J ^MU'i * * kIi a*ih 
\ >u s\HU b s ^ pt o"K Ucv >p u^t k. pi* piip p *t, {pit ^ I \h\ i | -si * i>ru 
■*Uti rega. o^r ^pn>it <Ur, <u i IK *\\ s* tsuv *k -jsu* «rul«*u jj ^ v terns 

I prm\ urs -ucb the Men o\ . pol * lei "or pwvkr ?vK u\ed, ■fthen <. K>mrx n n!ar 
c "1 sfem -nr^? 1 -^-v d_ :u i_d t K s htc> it * o" plant cc U u v f , Si^al to xioi^ 
tic nrom>» te t^t tbe spi \ | ^ o-u N t nf KJ WSt ( S t v e *n mti iur the Mo \>ptn h ff $ 

b. ht.ny p i) or iron* pUitt v . u y , i^.. Nt ? ^ \ ^o * e ! v< t \\ < X MV tt^ cull 
ro'e r ir.^m A " ei 1 \i\ ^ t<^ tie usul %H i >. <%* t m^r-n^h^t ioll s^Vt^ 

II <*ron n + er* Jc- \ cdiT-^ t ai€ vcvir: of^via* t m cc U u £ Tek* [othmi ti-i pn nx>k"-) <r 

i^o*0; ) ^ i f f ?h it »vd hv,r> t^ier it 3t^ l-pK k lcn ihilt c^ s it >£ji ft Uiplt > 1 1 10 

apct ^p" ate ^cub ^ tisarke- 
»^ Fst-knOxv tent k *tk p^**"^^ f»*r ( lw ^ trcs^ 0 s oi ; < f u t^.^^ arn^ei h*f 

•n > d*' , b\« 1 r>. Hsctrr'jrr s^cH -> ^ r i t ''.^ e** n n he crjnr ^ 

iNSv.Ur\i' v?\rnLM ^ N \eetci^ t\.&\ s k n uds ,ti t *wv:"-k K\ \1 tJcpv^-dj. l t. ibt. use 

V dei,«ubk ^tnh \ < ^ tu I *Kit <trc ih>s 5i it the ^ t ^pv'^tnev 

ft^ ht >vUo ii irasi.t w v b tbc An/iod'ng k'^r^e so imt »i t vl ' ^ pai> s ^ n rtu 

^chs^c H^^ * Biol Chem -"^ "sH^ f irdt e pOii % tc^rs ruv si ebe 

«««M3 exp-e\* fom^t pcthfitp* ik 1 - is 'u^imp rte T h u uu*b l ^ «t vi^tet -iv^ 

tViSn iHcm^si «ctRh1 » ox rn^'o iy- s*? sok'fclc t ><t t ep mfttd us' > Ch^i 

c jU<, ^ tKhorpMoii ta li i utt 1 u 'ur jl iol ^«^J bA r 5 in t^e p ^"Kt. ot f'vx 

gk v*uh ere i ho ^ \ ^ et-lo de^Ui to u'-c, adt L to. t> i ^ J lectin \ * p o h e>i^t. 

cu^tMV -o tb«st *e <*vlo ev s * pvhptph^ u mttaxM uar f>e r«?»ea-^» k tn>r t^et^l 

■mourn* 

5.5 IRUi l i> i t feliriCVllON 

^ f>ijfwt, a tcvfib a**it s v vt e' 1 1 evpf^^d l be d- uilis?d ? > ^s^s-v iss>eJ -c^n the 
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^3. ot lunttii ^ pn-nmr ht produt irxJ dt «, rurnxkt w ^be- t Lie 
} *\x! lHoUo * tn ljU^mmh ^> r tifei"tiWi k Jju,n r»iut*)W> I IIS \ MOrfYsi,\ 

px*Hvl^ tvt tln^cb"0'r ^ U f 1 H b r ~ ic^ btju d U,. ois^\>l p ij «n 

cx i*" r i >\ <rl i iro cokmr tWn ^r*p*n » e^itr "u* it»o*i Mib-reThaf 

<l Hhi ito ti b in rvhu \taiKhi\i \?cbmt u t>T *K pk ! i u «io« off-OXon-- H tv?i*f 
vu u?i to \sl Ci * I l ] l hi ^ gut , >i>i ^lU » < cb i& i u dta^ bsd ^t'Jk nut , 
(■ * \n nb Ikhn ek kUV vl E K <^tw ■v*v i v ikv. hdM*u sJm! ih&M IK 1j?k oa. 
p o-p,^rti« n s ix *,v k nng -nv s t iblt iv> \u v i. at n\\h ki*** t i^j^uu \ ot 

t cl^littnti^ *t n Aitormu , oM?cpr \*H<hm ft Wl^ '1-4 ad"N ^ i t r 

pv* iTie^l I'bei jv.uti.rn U > &<m^ r*te»*n^d U ^* tV> uv.it * <s ^„runi^kl Kn »»i 
u o id^u u>, ru o i \ i* t p*v t, r^j t^ <it t. ^ to ^ ls> >nx ^rtJttL t u mt r I 

* i. <H mi i \ NIQ^ PRO! HNC OI>l N SfrOlKMJ L 
"be f s -«3i nrfrv- ! n fi dn^ >^U(. K« ti ik r *^ii' ^ ed encode a imtei' 
{ tH* t l to n tmu 5 qimi tn isivhu ^id «t]^K » ^^nm^'i io 

t< iisnf'^ ir ddjl hs.R ^islH i iy k>i> e mo hcU^ 5 Vi.fb -it. o ^qui,tK^o. 
uiio bti s nnJ<.c^k "UCvi ds v^ire d ^ijl^^nt MiHpJ t »i.\f>t dt^ti ^> v\. u ed 

t"i i xx1t i ci n f be i o< t>it *i^hm -L « pt^sc^ its tc dcr p-vv u isi ^ *n r *m v T * 
* v di*^ \ <ittK e $ it ir l^. x\.'j n i»x. rM*» ^ r^i. ^ ^ «n w K p atco isf rak\^ 

co<. m^Ncqien^eo* ^l^ucit-i ber^ottia to 4 i vxnnrssinn Vr *t p^tt,t.k 

|>t'T^«CT H "Rs Md.l?klbl s C> ^O'lM tS»|«%^ ^d Oft Cl^ 1H L-,,vt 1 1. I ^ OlX\^ v 

enbkXi 1 \<? i ^pt \ ntJc^l <.n iUi«h < kv di \g sequt. ice t n v^o*i tt pnjri^ * 
J o* wLv^u ^ otrH "^at o & <i Jc^ ifd n tc n ik> it>-i*c nt tbj ^to< d to r 
w*n K'som Uxp^^ x t x on r » o»° tx^ th- ol - u*» m id c\ l^^ l 

ritbutt is dL?txi v evtxi o>- 6 ^ t ic m> toe «sod or t^ s^. ^ d \>rni \« tkr <" it d?-\t,t a 
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v^Hc cjv* nl, >. 'e t1r*t u ot^I uthtb tw'ci >c ^ r'l.c > i^a tnt spk itLd *itts 
tester 

1 1 a ^3 c Sit, v jd. ntr t it iu .t, k. ac <l <L tk.tt\ <s&i ,n ttrtd i ( u v tv kr n 
5 i c\p \>*»m to ntodu > v tlx. vie xte^ *u * r uuu » |> otitic* 7 ^is ^ he on ^ 1 htd H 
»rn v>t iars vfh,ih rK'hod*- Ktso^t n thf *n < < bv ot <<t?u,t it>> a m ! va ^pm^p* 
mKk otiJ vpjviMyi * t tk r a«J Anum^ t'nlisf s n ru* eliu sr ( s; % 

4 1 bvVcf>> t J H v di«t.vt >u o> *t n oi 1>\ \ v f n m ot kneru"! at^.t b< ni* ''d . tr* 
■, v> £ <es t. ^ r , Hv i^i "Ji^pcMfn v * voa m$> * th d- or su * xe Tto> * f*i 
k r jn^ v t t i n^ <tger f -. rn s jpm $<xtoti 'i ip<> ^m>^ nutroT) r*tk ^ n u t\x s-uai > ^ 1 1 ? tfeN 
PaKr* N v> s 40 1 ot>0 *» ^ \, ! ^lv ^44 n J s s"* » «r nv aim l^tx-iw t 
i^Ih^&m JeflivSn^i locsiusJu u. k«,^ H\, si*« i n ten*"! Hp 
o i &dii4 & Hkc* to rtvepto id j. ui e u<x\Iom<; ^ i j WiuiJ^u I ^Si' 3k\ 

ccvp tUL Ii lothe* e-E^h ilin*,nT, iiK-lLti i>l l^fttK >ie^> t ^ml^ t ns^cx* in 
*iiLh -no 1 q^d ^rt ^or ^ uih s^e-i 4 v \ pepitt s. ^ <.V \ it Lf^ii^i i^e> < tstv 

1Ui Itk, ti' J\njd JVM k m My'^lli^'t I L i*V4* v vl* bod^ixtt^ LlC lUttttL. i.c tu 

uxnhe* ^u\dift ^»*m k^td n^.\ttK up 1 U txp^^to-n bv. nri»v tr^a*i^utn. 
20 s . f ^ f KR k >Cl J tots WO il \4Wd \pn" *» VU *2^t>^ 

it i Os 5. kS'd i ^irate^n; 5 h i^iJ ^ por t i m t ctH lor c\fjrv34s *i ^ 
olt ^ta> .txati V o (K »le> lis il^. PVi PixX. \ad S i i s V 

25 v€> i-^i V f i I f » ' u , 1'^ NJi^ t 542 4^ 4>A 

a lOsufu titbt iimetit, v ru wtw -^tr ^ i rs-tm^ *~J n be ^sed. l^< 

tv rtc re*rt>Mti l nc\u ti cci ttiat i^c no? uc^evv n 'or j < c^i^ ot *hc \ r f rnipe aid 
\ *vit?at>M» an^ ho^ ^.o f UN \ \tu li due ^uc-^ ^ cloned 1* to tot stcio. v>Kih 
30 Ai. Jtatev kn\o^ ot ilicoiKleic ktd tnu 4 tyt-tittt t M^cede* i' Vk i man r i vectors 
v^? to exs 1 ! Soever t. > ? b]o + KT^ fi ^ H v l v^h«^.^d^^s^.^bc *\t>s?oia 

TtT« ^ ^ctfv to d t li\ ^ tl: e », i^itsi ittx^o sEt. *i lcPs ip t>tx ei in.^ t 'X- 

^ 1 Ct-'lv pH>tv >x0tU < d^T OtbtX\a (\ K' tv C'V) » N s 'bt 1^ * v t iHrtrt, T 4 

35 I ^ 1 Bk Kl 1^"3 Mir 1 1* art. _ui*bkrL lUirj t Ilci ^ 4 $ 
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141; and Grossman and Wtjsort, 1^3, Cure Qpin. in Orestosies and Devd. 3:1 UM 14. 

Adcrtovi ruses ;s?e ^fher v$j-,d vectors thai can be &sed m gt-ae therapy. Adenoviruses 
are e^pccsahy attractive vehicles for dels verity gsne^ to ^spsra?«ry ej^theitii Adenoviruses 
natural I v infect respiratory cpsthdja where they cause a msld dssesstf. Other target*, fat 

5 adcrsavirus-based deliver/ s\ stems arc liver, the cersmd nervous system, endothelial cells, 
ddd mn^le ^ite-sic^ it^"© hovv iht id\ <$rta*>e o: ber\u capable »<f imccnng npn dvesdoj; 
celte. Adert^-associattxl vin&» (AAV) h^s aI&j hetts prwpuawl kit use hi m vh<t gerse uansfet 
{Wabh^u'Z, 19*3. Prcx. Sue £s|>. Biol. Mrd 204 

Another approach involves transfcrriag ft ^osistrye* to eeHs us tissue culture i>y such 

W r,tth3u^ i6> eltxtcp^raticr Ipcfecooj. ujib Ao^hatr rceoiiiieu trarskct'e-n, or wr&\ 
i^ecwrs, F .T<nia!1>\ She method otVanster mc-Uates rhe transfer of a selectable marker to she 
Cecils- The cells arc theo placed tsnde? iStit^non to isolate tho&t seils rhar liave taken up ami 
are expressing ths: traniferred gene. Th\k^e ccHs are uVsi skbvejeil to a Subject. 

In ^his embodiment, the nueiesc add si imrodirced m?y a cell prior to admmsstotson 

^ j« v-jw of the resulting recombinant cell. Such mtrwkiaiori can be carried out by m\ 
twrh^d known sit site j&t, including; Hut rtvn hmited k> u-am^eetion elects •poratiort,. 
microinjection, mfbetson wth avirdlorhactenophait-c verier containing thersudciC acid 
s^uerKexo^l Umon, ehror^^mt^med^led gene traiis»fci. mica cell-mediated gene 
transfer, sprieroplast fissson. etc. Numerous techniques are known in the art lor she 

20 smrcrtiucuot* of foreign genes inm cells (see r.g.. Loeilkt am! Behr, 1^9}-, Mesh Htmyrnol 
21 7:5W-t»!«; Cohen er at , § Mt:lh- fca/yroot. 2i 7:fclS-*>44, time, 5985, Phanaac. 
Ther, ^oQ-^i and may be sssed m <aceor&uiee with the- present uivenskm. 

The polynucleotides of the invcrcuori way alv> b$ «sed m xhv dwgrit^is of 
Ubcr-eak^js fot d«sei.isi>R of whii^ek'ou>ie i-cxpsaK et> s,pccilk m U ttibctcukisn in ^ 

25 patsenl. Such defection ri\is he accomplished, for e^ampk by isolating polynuckotsdcs 
from a biolwgieal satnpb <nbtajned from a patient suspected of besng isifected with the 
bacteria. Upon isolation of polynucleotide fmin the bKi1os*se;J sample, a labeled 
p^lyiHicleotidt' of the nrtention that i& i:yinpl^i<utAry oiw c«" niore of ibe 
polyjiueko-isdes, wiH iUov^ed to hybridise to polynuekoude? m the biok>g3ca{ sample 

30 usjus; tuchRi>|«es ol nucleic ^scid h\hnds/.afio \ kito^u tu tt^c c i ordinary skill in ihe aji 
For example, sisci hybndissnc n tmy be e-amed out in soluiicm cir wish on* hybrid i^atsoss 
partner on a solid gappon. 
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h^nroJ orp^rtu lv purged tu-son p;v>fesr^ or *?<t£nbn1s 'hrvoS t*uv H: sofsttulated 
a %yfccoi>& >sr rtcr^nt^ o^ipov*K> i Sucn sfropoMttnn rmv me^dr aJiU^ar>(3» ^ 
enkaroc in^minc to^KiO^ 5 n jdiistioin Miob pfoloisi^ *v furtl^f ^jvu^txl u> <n1 

S ofci^ coj :po»t;nt ri t h, lum^Lilsou it K. ikienm ithi tn uxhii quts- v\cM known lo 
UH>s& sk'tltel m ihe art 

of ^ v mstv mm employed * i th* ^suvivs c-* ifh^ imuitxc ?o 

hgtxi '\rt-n rap sd l« laj-soH'-is ..uoli a* alum-Ran* dtoxak or m net jI vt\ aid a 
10 rjoiiv^*^ jitim^Utttrot imiTyfv tv^pon c\ uc*i o i^sd .V/irf.W ita ^-"iiti-wi a 

cr*hit set urn tu V.T&'k -a : i^iUKc ads*n suiN arr orrmerc^l ly *\ astabfe m4 i txiudt; 
f nr «rxampk\ hun^ H.;omplo*f F^sm^v Compile Adky^H'it s^fflo 

LAT.sloni.'ii ml Mfal \q M l Me~rk and Oonip. ry \tk , Koh^i >. \J» iHlio^ 
^usU^lc adfu%dn^ skcn^ d.uai bh^egivkjuibso s ^ciospboft,?. iflt^no^ho^piiotyl Unid A< 
IS qai v \,S*iAS:^ SIS \S>2 a aip d\ , ViKit c n l$u2 J >t SB Vi' ard 

In trie \ ds.i.j v s> of Lift f- tcscsil cistion, i 3> ptvjtermi tb.it the adj^\^ an 

20 v^mlM^jtiOi ot\5 irocsonh, <^p^ on* ? i^i s a 5«id » ^pomn d«Ts lOv 1 
t-ombi««fa n of H^Ml P 3tt\1 the x^pon n Ois- 1 *s diNclfwori tn WO ^4 '(H)] 5"?, > a ^ 
u\^o^ric oon pusiti^fj wYw ihz is ynvrtchcd *Jth o^i^e-ter^l a-, diK kssstsJ SM) 

1 ^ Pi cvi^«i cxpc^amsMjr* hs^s t< v.tc-^o-Psn wc\i & ^ lcar s%Tic-r^ t^^f x^Toct m 
c»nisbits3Uuas Ml P .ukI Q>21 us iht, is Juc;u«ior 1 hutsioml at^ P 1 Kpc c^'luUs 

25 snsjiiii-e tcsj>0f *\ A pjtt cuU ily pute^U *ditiva?U f^»u wits ^ to^v^v^i^^Sil, ^IMVtLl as^d 
tnc<^>ht,r^ i An o^-ir*-«.dter «is*3^njn aestrtbed m WO 1 ?21 0 a?ul ^ ^ fretorTt-d 

a *uHlvs pf* st-i i i«x the fo^i v ph^c M^c^nif^l t. e^^peiiSic comfh'vsittun 
30 Plwro^Hme^t oosu^suons t <«uprsMng uie ^ u m*iy V mdjutue^cd l»v tit 
co nratiOEia! mixing, U bioH g ^sukUng. Jns^tv k. ikir^i km gating a5uN)hm&. 
cnca.p&.u:a astuppsUL, o* l>u^lif p'nsx^fs ^ batmaccuti^a, con^wHioa s n v s% ! be 
fnnradisted a v\>tn cntjorirfl m^au^r s^^n^ s w «r nLortr p?n*M»kvtuUK ^coti>u> 3c can 

35 p<c"p<iuHu. w hit^h Ctsn lv iioc<i p^ xinLi^^ai^o Jl> ^otki K'TTRyfanoT' ^ dc|\^ukm upon 
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t ie cut. i>* jdt ^ u tratio^ eho- on 

Swuw ^rru Umkm^ snv k><k" UmevW^h-d ii 1 &d« l* tv\i*w >n Mitotan s " 
>■ «ubc^u« co^b it\r.i venous,. r-ti^^sSkWkr ntratiekxlo-rilTHpsrini**ui micelui ,^^oU.n 
tbe* - dk$s g x*d * .lats \iti "uk ira,j^ ^ ^ob^ tsa or pj mtm-tu s adn n iitat-o " 

t ot aftctioa, fis? piv1v\n ru*. he ;m t ufateo m aqacui.1* ^dync ^ p^fcuHty m 
^by,, ok^ vMfU c<t »>Hti>k K.^ niCii < n <h Harl , \ s«. Lrtio-i Ru^v? * «-nh«nw * e 

U- stip«id**i<t> iULs 4 " aM o* dsMv^sro a^eru Alr^rr>* ivo'\ . $K< p^okvis n\> in 
p^wdu lo ti io] t(M^tuut:cr \s d x a vuitao^ % -vjde, t „ f , Site k so-^w* i*tc *%.a^\ bo uit 
me, 

to* T'.uimi 04 nM' *C*f .smNtMt Of*, *k.sitir.vib approj> >att, K bs bfi re? tv b? 
pym te.nsO jtv u <tf m U c iinrrr^aK V Stich pi^tsa* k at^ genu J! \. k«i>«v.T ih thi sar« 
1_ td'WR^rj'Uvjr ^nk^^tpo^ t nujtsV *i Iv i>i c dUleii *>v t M^Kong t*w* 

p ^fesm v\stb p^innaet^it v< ils a< o-pUib'v k^TKF^ vvt v l kno vn m tie ati S*,cb coticts 
enab^ the nrok ( to V i^rniu^^r UbkK ntl\ dra^ws,, c ifs\Jt<;, ks]as vc 5>mp^ 
s um?s, ^ sncn^S', n anvi ;ht Lke, s>> or^f MK's^h^n by s sa^i^ct be irpaitd to* otal snhd 

?n nebsde: tllkrs h^Lh a-i ^u^aiY, tiLh lact^ L,e iucio'ij, truausitol and i,e.lt,1oit^ 
pjvpatat-o ^ Mivl ^ j iat,£ ^'ajvh, v.^it.at s^ar^h. t;^L *.ta.teh, potato Srta- 1 - g^l^>: gan: 

t^*^\y«) fiKkcibf\vc Kirsaor i ^^s^vJpV rolitH i rse{PVp) ^r* s nu ni r avails «wl 
b t\1i% v^ctHs ttdc^md OiMnfyrabtvs; ms^ K ^Hdtd n tb c\v»n bnkwl 

~5 p^tv\i5i> t pMT^iuk nc, d^ai^ or a^'?? u a^sd or * sj4 tiic cot k is 'v.odi5im ^gi at«. 

t + tksi cd aj'iis desa^o fet mjv bs ^ut; u c^lt ! d o 1 * crtti.i, coated \ v 

10 AJdiUuiaJh, fla\o ing aiict prest'rvjijv^ ooio.u si t«i and ihe bka mj\ addcxl 
bw baccal admit uatKiti tie prov.u^ j m* akc vht. torn ^4 ^hiet J^ v n^, 
b uvsUitxt u corsets ct ul punier 

Far adTtms*iafioi I v 3r5ioh;mn SK* protci s t»-? s acvo^M^ ^ preach* 
T>^CTtti^ ^rc c<MJ%t.ns^V.s ddnc-r^O; r *hc form *>f dtt<w 5 ^*<±\ tr,*m pfL.^\.m^ip.\t\\ 
^ ^ ntbulw*t, virt^ tbi? tict^'a i.una^k p!\pelljj t, >. j{ a i hiw&ditlwu ^^haf*«. 
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trdit^^oon me: Hans, dschk rotetrafkOf'K.^~u\ ussier uioxttlt, o otae* ^aiiU^k g,^ 1"- 
the c^e of a pre^irk'er? *sx-^\ toe d-^<Kv unjt ts as d^rm^std b\ p-io\ nh^ji & \ Jvc 
dobvo? ^ arcfc amours. » ^paulc* asul ^aft bO^v nt, <• ^eiatus j>i .1 * 5 tlsj.,ti ^ 

JiiSftiiYiatni ni. y K iV rotated, es^iin^ < \ tn*<k? nv\ oi tW a: d a sMab^* 

{H*«*dat fia&o suJ tov^-e o search 

The protein aas ^*>u be <t>m«UieU in tcu, wi,: ul cv: iposiivrs such 
^fPMf^rse*. or rf r enemas, c f* f e^ntasnusv, CkinwffUvv^ fcnppvNStrn\. fogies. <nt Ji as 
•cocoa butter m ©the* $vsendses. 

hi .ajdinii i 5s> fhe :oonu]fcno is litjcnKid p*t'\ 3**1^5 nuc ji-okm-> rw> s Un sX 1 

lo t'W ~$ a aepos prepara' er ^>hl acs-U £ ^LaiE^ni* may l>c ad'writtn b\ 
tmpk^amti {for^anspk^ibeuuneo^h on o lra<ro cUaHy o-t b\ sntutrmicLuar s istctton 
J k * * ir e ramr^o, the j rokirs frurj aialc^l * ,th suisa^lr potheen * < r 5 vo'svs-pboh c 

maUTU s ^ ex.traok .is ar en uhioo s.n set cpuhie oj t < r nr\ o s>« hasi £e rc\ "is k 1 a\ 
sp^s ^ly b< lubL da is situ e; We\ampL\ &t> J jfasuvh ^ohsHIo ^slt 

I? \;tn oL*u?t \ iiat ^aoe^xjl <k^n er\ syj^Tis n.,v be ffiaMoye.l I ipo&'iroes 

dud cmtil^aus & ^ %\ till krawn c a,isp]t^s oi dc'n ei^ venjehs tl-,it m».s> b-c li&c^i u> Jc'iver 

^C3t.un or\.4mv. uiS.- Mioti drwtsVvKi^ivxidc sk^ ,11,1^- cmnlovetS, 
f iki\High UiUSilis ^ the aist ol ^r$ ( ixor rox cih ihc Hjkso-n puMe^r-- mav aisk be 

20 «l! ^h^s^Sh'lt Addttjorwlh the pr»;<l^ SMj- l*e sblne^ 5 1 u >J. <i M^i^Rixl-j^cdJt 
s\.^Jc r, swPiperR,cdr , !e Ri<m vc% ol sk>l^d pul«m;is untatnit k the thc^icejitc oj 

v^wmafng agent \ sno^s sj^ai^Cvl rcka»? matenah h^ve b&v-n ^<;^abh ^k^c as^d a*x; « cl\ 
kn«^Ti bv tl^^c fk^l^ m *hc art ^u^tjsn^ Telf a->c c^pmjK^ rq^v, oepwhnv. o« thc^ 
cbenita n^iift. teiea^e ih-j pr* iem^ for ;<t iw ^ ceka up to^cr H«Ktjj% 1 k'jfKsiktoy «. 5* 

^5 the cIhis atsii the tao\*g»cai ilaHd^^ of t^e te^ffRS addu 1 rial all JtCir o io^ 

f K*iun -ub<h "avot- ma\ be empl^v^i 

I >etmn isat^o -i ^ sn effects \e amtiunt >>f she hinon ptutetn for wd6icsnj. an m.tnan« 
T^pon.^ m a ^ul |ect )^ v^H wif-h.n t*ic ^arws>nJjtie» of «K^e skilled m t^c «rt e?q>uaa'h m 
isE^h^ »-»f she de^ak^i »5 i v1o\t«>i pro^ ided hcrem 

30 At5 eUtetnedo^iCitifi fte e^tj maitd mtltaJK w ih ^ut, 1 a<^ tiss i ot cxarafve a 

Jks:e can be io^j uJatt^d m aisj^al m^eK tn sscht^e mduvltm? k f mmm u te&ivtt^e 
us^rtg tech Ukjue,' that ar« ^e^l ksk*^ i th? art ^nt h-av o d nary sksU sn the sr? ctiuk' 
r<£rat\i \ o-pt ru^e adramistrauos U> hi snat^ Krea ansaj,^ iy-s ^>oasg;c an^u^it aiid 
{fitet^l ms.s> Ik jnhu-kieit ™Uv ^lualN Fin **v ^ispk\ wht^i i^^l a^ * twie. tht 
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dos«s for a t-3fc week period Pa'feraliiv. ^ doses ^ ►«d.mtnisi«reii s s$ mtcn ais of about 3-i 
ronttthv -snd booster vaenfisitoite may be $iven period iraUy tht^- after. Alternate' protocols 
mav b< appropriate fur ^bvidwal piUfifli.v A imh&bio ite is an aifscum <?fpoi\pfipiiiii: or 
DNA that, when administered ru» describe abuvu, ts Liable i.t' rusiiig an inrmwr is<piut$ir 

5 us an s nmutss^frd paisent ^hciens lo piol<?ct Sbe patent from \; tulv*<u!<vis mlocbvR tor 
u )-2 ye-ar&. U general, the amount of polypeptide rssem m a dose (or produced m 
ssm by thfc DNA in a closes ranges *>om about 1 pg to about 300 m$ per k«; of host, lyrically 
irorn ahoai 10 p^ k> iiboyl I itjy. and pre toll Ly rtoni about U'O to about i pg Sus Libit- 
tiosi: ran^e will vary wnh the iue tf the pMseoi. *mt *sli typsciHy iaisge £tnm about *L 3 ml 

10 to about 5- mU 

*a ©IAQ>QSTK ^J* QFtHKiKioymcn fin 

1 he. fxs^bri p^h^cp-Uik;? of riie -r^tmn n ase -i\clu$ t^f ><f tkshcrcUi^Ti 

ri&ctaon m won dnd i m- The &n\iy <d i ^vp_^n ot th£ motion to sskUk<: cxb 
15 pmhics alios ot cvtokhio pio\haaa«t k*/ be ^ a\-ed bs t*u. lOkL d^&Joseu in Sensors 5 £ t 

supm.- 

rtimthej a.vf lnx thts its', -^Rtjorj i>r> ak\^ method*. tWr **mi>> ^r>e ot tvo y or the 
Vision 5 ^vpej*tid^>i to tUaj»isnst rubcsvido!^ imng a ^kxn K^i v inv A^ u&«.ii ft^SLVi a skm 
^ t$ a ty .i&wn pcik direcm on a pafrnt u 4 uhnh <f t^i*]fO<j-t>rrc 1i\pct\<eji^H \ny 

20 (DT'f ^ reaction ^ 5L.b ^ ^t]5 f ^ tv^dfmn^ demj ititisji i 6 ^ tiie^imf f b vno^sTi|» 

mtr^tfrnssl *nt«ect^ r ot one m wre |\^vfH^tnJt<* sis dt^nkvi stbnv^ SikH nj^cfio 1 m&\ 
He u'otns? <wv ■nni&h-t tiev^o ^tVLacrt tk> corslet the pc^\ peptide w sth < ermal 04,11 

of the p^ituTt, s«cb an fnr cx^mr 5 e, a tiiNrfcit>t!i •'Mi^ge o" 3 sr*l ^Tiiivo IjtIct^^v, the 
redctiun 1 1 - messiij^d 5ca»t ahs^ot 4& livers jjas ihio-Ud l sttoio ^j^^ut h ^hf-ui tu 

^5 ^bout 11 bom ^kr ui34.-ctn.ti 

7 he DTH t;.K^or >$> a t,el^jnt<d^teJ nnmnne rtKpw^, wtsvh is ^catt, « \*ditj% is 
that iuve beett cxpk*c4 prev loudly w the t^si anfciseE: t , the imnimngeric rK'itioi o the 
pt'lypq^tuk crRploy^d, nr f \ ^n^f4 tl et^ 1 ^ 1 resp^r^e ms.\ be mcasuml % t js«s!5v, wy\g 
a mkT hi gm-er^i, a re^Tona < th^l ^ ^es.s^ tnx Ahum 0 S ti n b anpi<?s wtciVrablj 

ttJett of* wi teh may o- nay k*l K. tamt e&teiJ as .in ^b\L di^aso 

I he ttssion polypcpltde&i ot «ne«t>ott are f sxlerahj-. Jor rrilatcd ior ust iex ^ bkir 
tc=>5, as phani'MoewticAl coisTOS'JStw ryTitdmiov ajHib,p^sdi; *j 4 aph>s ylot^^sJb 
akCtrpLiblt? t4Xnfi"5 SUkU c »«rsipfS"ls» x nts typical 3s roi Ioir orc ur ture ^ ^tc *bo-.C 
im^viiteptidfts i« mi Mi ^usil saj% its hu 1 iboi t S u> dKut H>0 ^g, pr.ncr^h Iron? ;ibi ut 
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p<i< >i k a^citci uiR'i! tK«js;«- m rtdioiv ti n^op tt p ^n^ist kb a 
<v tov* t»x<\vlv It it v spi. * r^t oth t iu pr>t\ dc\l k r kk *cui*v. I f\i\n\.<<A 

"l* ktO^ll ibKJ« iCci ^L* U\l j. ibt 'l <J\ \<y tptii? WlPlOI.IuI r»mt».P ^\ 

i^tdbtreu i *holo»iii. K )<* i\ j it cot \it iim >n * nMnwfvt 

pipu P»e»t* hh t it ^p k \ w> tv* i. b ckh* spuwi* situ* > si t ) \ UKAl'fi.ti 1 
* ill, ot* < fi. Mnr s ^bh vb «m ■t't iw b od -< i rmpli>m* .uWt <h 4 < ptd 

H rOT 4JV 1 P* Li HtOti.^ K 1 p ski ^ * *b.kt l U* liss > il <k>w iK I 

mJu's tot < i nt t y. >rc k. s a <ih\Kt >• mtibo^ i^^^ itpntS^ i *) - 
s<sr p e ~v at *hl<\* Jif ir dv uiH u ^ <. ^ k us*, jf i\sl t Kl tatt 

e» \ st Minn umv hitler i ? 4r m ! i>t s v«,m h,ii,\i ik.it ft u^vlos>- 
1 itriUkjimrt^u w-Utkl M^rt t if n v t mo*i p^>v.pip< d y is t k U 
"> ^ ^ x tt Its vivf* < i^ttr << o up !?! O v f* i or X 1 k il \ i J\ u I ** kI 
x > kk'e 1 t'utm is t^ks '■vh^ ih tu - ft^ik if* K k\ t*, i< v s tk*1i 
c<vr pout,* pi>J% j>^pt Jet o*p^ kirknup- 1 "x t its rn \ ru h *\ \Tt *»e « ^ i ^p 
^ vi^t kl irdrviGi < 1 \ to ^ alt* itc «r san^ s obtjjjrku to t* a m k p, t on , 
tnx\ \b i b\? ». il^ ^ > 1 W li'-'Htj'fv 4 Hs? fk\ i^it ip kt, i<J iri^ ^.^ test 
2^ ^ m\v Kd below w, il Lik.i x \ ^ill v u.i\ <. hHjo Wk .tor^tdvo 8 

^ 1 px^t ds- i, ru v 1 1, b r»uattxj'h -*t, apd^ k. ol dt^w at. ttot u>v* o I if 'it 
p ir>^'e^ tctitki Sui ^fefti v av pv >ntat\ \p > \ i > f b ^ K H xt *n i 
tubkK on ^jrtk\U\i ix x kU i "» i^^e^^n bii i itih xl* s <i >n i yk «t v >t m 
^onp k.r tp* pi^swpikd^ 5 - ?i. % t^^rct'fr *k js il n ih r «nm 'r h y r t 
.25 as: s dtagiKKviii; test. 

1 er atk. ^ v d p*\ kU >a it i ^ f Mio^p't tb^K, oi u\ei ±x\ sull rtii^^t os 
kisiPv, cms. M3 so-rt p 3\p^p*ids, Sudc^ci at tjbodit u ^ w i, v t,, laj) v am t ik 
i >>¥jf^ i/ l f«T"n^ * * iola^pir H«Ktla1uAos %h»t is 

d>cuq\. tfedbirw reit ^.n pfvUtrul v^t KKfTK'tt tt jpvobk i \h™ ksk M 

fK^m'Uui sti ih-'^ki i. .i s ^ii * p f rt to Hi id ai tl rv'"^ k, be jk nv% >£i Ik* 

ut l^t-ioitk^t s \*di t n iV k, tik,!. xi i^jd^Ltx.^^r v-a^ it la i 
*tpu <t n p b t „i A < ctev> n ru s. it ' ^h< t ai n^vj^ th * bi id tk t k 
aju bod ioHti^p id^ fonpi< \ ^t t^^P'! pc^iKk ^d •'^ H ^ rx ^ ** r *T"i p * > p a 
&e •'i -cfiirp-'W ml ^s.\ ^itk-TFiLv^n, <i con pctiti^f a r\v* K jt t ^cd vkl ^ ^ v 
^ 4«t bodv Ujji Nir J. ts t*is; fi*s a N lovk wl i ~poik.i ^ ojp it k H \\Ldu>i t*. 
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she tnsmobils2fcd astte^ after iucubation of the amsgesi wish the sample. The extent to 
which component oft.be triple mhibir the binding «<nhe labeled armbody to the 
potyjstipiiiitr ih ijidi£.;iti\ c of the seaeovuy of ihe tumspie wsPs the siruttobi^wi puHypeptade. 
The Swhd supp»;l hm) Ik; any SwlUS siVitcri^ He}OWh te> tHfSc of ordinary .skill sit the 

5 art Wi whseh the auRitgcn may be attached Foe maniple the sohd support may be a tes* well 
in a raicroti&r plate or a nstrocdkitasc or other ^ustabk TSTtbrsre Ak^,sltvcU> ihc 
support may be 3 bead ot disc, s«ch as glass, tlbes-glass, ^steK or a plastse material such as 
polystyrene or poly vinykldortijg;. The ^upfwrt may isl<*> bv a ni&enetie particle or ^ fiber 
optic sensor, such as those disclosed, tftf example, in U.S P«£ctU No. 5 35^,083 

IP 1 he polypeptides may be bound to the solid support using a variety of reehnkpie?. 

kno%\ n to tbcj&? or ord maty i»ki'l *n 'Ik art In thi context ot trie ptcssiit 1m snucm ho Utp 
"bo-itrid" rerere to both tuateovalejit .tssoctatiosi, sitcii as aJAonttioo. and eovateftt attachment 
I which may her a direct hmkisge between the asit^cti and tkticiiOttai groups or* the support &r 
may be a tankage by v. ay of a cry&s-hrikiits ayrta). Disking by sd^rpSs-jit u& a wt-li iii .1 

IS rmcrout*t ptes or so a membrane is preferred- In such saws aulsorptiorj may be aehsevsxi hy 
torjfaeting the polypeptide, in 3 suitable buffer, witb the snhd support for a suiiabU; amount 
of tsmc. The contact time vanes wish temperature, hut is typically between about I hour ami 
] day Its general, contacting a weH of a plastic roicrouter ptnte (such as potystyreiH? or 
polyvirtykh)orid*rl with an amount of polypeptide ransirsg from ahotil IV rt£ to show, I ^g, 

20 and preferably about 100 ug. is siiflicistnt to bintl an adequate amoum of itstsges. 

Covalesit attachment of polypeptide to a solid suppert may general] y he achieved by 
first reacting the support With a bjluneaosul teaaem rhat \*sH react wish both the support 
and a functional srcnip, sach as a hydroxy 1 or asniw gns^p, fsri th« poHpeptade Fo? 
example, the polyps-pi Kk nuw he bn^iiul tft suppem h*vif$g ^t apprupri^se pf>i>wt.-r coating 

25 ussng bc^?{K|uinone or Hy ciindc».^it>« of an alikhydc grovsp tm the swpps-isl ^ ses ajprune 
and an active hydrogen on die pol>pqjtiUc te, e.g.. Piercs ImEiiuivoteehnoiogv Cslttiog ax>d 
Handbook. 1 99 K M A 1 2 - A 1 3 ). 

Jncirst^m emt«HJmstMH5\ \bz ,i#xaj ts tft/srsif hnk-d suwwnosotlx-stT Is&sax, 
iElJSA). This as'sry msty be pcrforfUal hy first Contacting a ftisssxn polypexpiide antiKcn tha? 

30 tvis besrn iRimobstizeJ. on s s-hd suppcrt, ooiraisoitly the well of a microtiter plate, with the 
sample such that asitshodies so the po^ypepdde wjtSihi the iaytsple ar« aHou sxt to bind to Oie 
smrrtobiimMl ^^T^eptHie- UrsbotimJ sample is then removed fmm the immiihtii^eJ 
polypepude atxl a detwtkio reaacrtt capable of bimlmjj to the iiTimohihz;od antshoiJy- 
poJypsp*idc cornpiax is added. The amount of detection reagent that remairss bound to the 

35 so3k5 support ss thesi detennlnod using a method kpproprsate for the sspseilk detect^Oii 
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reagent. 

<?ped£kalH, once tbe polypeptide ss bm*R;bih;>ed on the support as described 
shove, the rsrcuifimg prosem bin^mg sires on rlv ■support ^se typically blocked Any 
suteable blocking agent km.«%v« Jo fbose ot'?sniifc&fy *kdl m tht w 1 , such bovme 

5 .albumm or Tweesi 20™ iStgma Chsrmc&l Ov, St Lmt^, MO) may be employed. Tk? 

immobilized polypeptide is ihen mctsbistcd wish the sample, and antibody js allowed so bin J 
to the antigen. '1 he sample may he dshitcd with 3 suitable diluent, such as. phosphate* 
byfiemi sishne ? PRiii prior to ifteubatsoa. In general, &n appropriate «>rs?$rt ttme s* thM 
ptreo^ of sisviw tbiit ^ sufficient to det«xt the pre^e-jvee uf &m$lKsdy w'&hm a Af, iuberculwts- 

10 mhx.sed sssnipk, Preferably, the contact time ^tsfilcictn to achieve a level of bukUnsi thst 
i;i *u least ^'>\3 of thai acbseved at equilibrium beiwegn bound. And unbound anybody . Those 
of ordinary skill in the ait will rscogrsiae thai fhc time necessars fo achieve ©qmkbnurn may 
be iradiiv de-rermm*(1 hv a^aysng ?.he lev^l of hmdmg ih&i osv^s o\ er a pengd ot'timii At 
ux>m tern peanut:, iseubiition ttme of ibf-uS ^0 jYiisssiies is. girtsenilly sufficient. 

15 UnbuURd vutipk fiuiv then be trm>wcd by w^biny i\x x^lid support with ( i« 

apprOfma.se hurTer, suett as PBS containing, 0 Tween SO'* 1 Deteefcon reagent may then 
be added to the solid support An appropriate detection re-agent is any oompouod that binds 
to the immobsh^ed antib^v-poivpcfptkleeornplex and sh-PiS car? Ik; delected by any of a 
variety of siiCxSi& known to those in the tut Preferably, 1he detectors rea^em contains a 

20 bsjulmn agent Uor example, I'rose&ii A. Protests <J, lectssi or nee asusgem conjugated to s 
reporter group, ^tetbreed reporter groups suelsidc casymes I such as hoisat&dish peroxidase J, 
substrates, cefaclors., hikbstosrs.. dy^s, radionuclides, lummescem groups, flisoteseetu 
groups bioii« ami culkucLd panicles., .\ix:h a* colloidal &old snd selfrmira Tito ennpi^ahors 
of binding %>cr*t to reporter group may bo achieved standard methmls koown tn th^ae 

25 ft? ord^ry skin in tire Comsnoss bnidsng s^esiis 5?iiv abt» be purohssoil torsjug^t^d k> a 
vimtity of reporter groups from matsy contnuMxial ss>uiccs u\g . Zymsd Labor^forks, San 
FV^acssco, CA, asid Pieres. Rockfotd. IVi. 

I he dei-sictjoR reasefsi ss then sttcubated wsth s.he «n!Uobdu*Jil ars^lKHly-polypcptsde 
complex (at ars ajrjowm on^mc sjufViciem to detect the bound »;5?irxKJy- An appropriate 

30 atvis^at uf tsmc ra^y ge?Kral!y be dsimnk^d from tbe manufaclurej'^ isistracuons oj by 
is&**syii3g the le^ ei of bsndis^.' Iks?, oscusi «ves a penod <aC Uaw. Unboufsd deiscisan retipt^t 
is the?i resnovied and houESii detection t'eageju ts detecssd itetny th« reporter groisp. The 
motbext emplnysd for detecting 1 be reporter grotip depends sxport «bc nature of the reporsc? 
group. For radioactive grossp^ Kintitlsucn counting or autoradiographic nmhod-s zz& 

35 gw^mlh approFirwie .Spcetro^^pK methods uias be used to dcteoKlvo^ lumtntrSLctn 



SrO'ifs and. ihoi-wn po^f Bioi p ^ x < k ^^a ^ p ~<x^ uH» uitt^rent 
sorter ^ up i^n m-rJ\ a dUi^ > r fluff uif to ip « T n t i?vi x fc'wn 2 
VDktrUr^ k up^ n» t\ i:at^ 1 , in. tk ^Utx b\ li t, add k * sl.^"' tt tut. rraMy i t a 
"^K'Ubx. ^n^d s. t * t»L '1 H«<?\.* Si, N.pt> t w^k Of ftth^ ai j. v P Li tuk^ats 
i> woti&ets. 

\> it tun nt t k pn^erMA o* v er\e <if ~r i 1> ^ ► o ^r 1 i" tf\ 
s<iir «. h* mtx at trot b rt^^ct <?-vi p *bat r*n\ pk rrMiiP t<i t*i ^ =^>1 d support 

in f (.rr U c n>p is ot 1I *L 0 ntvxsroN t^ i pav kirn iitd t «tl >.ht N » rt 

lt f t t.^U^^t^l tl VX* t^ith 1 *)! pLs tw, ^ unutc\ q\l p MOT * 1 > 

kltrw e ^'•-LF-rtir^ * "13T 1 t^S n tt ld^~k 1t\KP «h~l\ k tH^ Tkvk*'*n l^kx CU »ft 

>■ wismi^^T' xvt vc ntlcr Jks s pan J "«;^')kk"- , ikt\'Ci> f K * 
0* ikt ^ 1^ n ii^i.-iir K^L^Nti^fjvt art i t im <. art l, u< Tii> l. of 

irtal f ', s i>. f-,iw, 1 o- J />jl < ^ t^ ti f » f it jli U i >t* H lL 

1 - B s-w jix s ^ , np t 0" ^«vtls. m <b <■ tt* \h p v/p ^ t. ^ut-^ r \ 1 e *m ^ be 
u v tv.i TP t\* pvt l p W e ( p<P^ ^ t'i t fM. ^ "t^e attt, , s -up, »\ u i| tlvk *\st w 
^atc 1 1 tJtt^s spec c t 1 > t ^rry^nr < v pt> b^tuS lh v V*" 't t k tu^X 

IhL u'l^n % 4 1 )C u-i tn^ pin 1 5 *h<; 0^1 to tot 1 ppe? k $\ *i ^Uorrrr d to 

.ill JSLU'ljl i L It. Jl i \ l*K ait O V J si (lv C UK * !t h ^ t T K*l Ok 4 P Pi ^ 

tot s Je-^vt j?k sitp t, Jtcn ah\Ll> tix Cv t 0^ \ tlv k. atv b -J to t,^ <iiu i » 5 ht. p. U 
s^ti nnixeri-e r^S e ^ «tt tit r^hf ton^i^Rji . + * t-i . iv, in ^^it. h 
k^trtr 1 < <ian ulu j,h ui f n t ,at a t n. iikti. o wiiaL.it umIumi^ 

>,K !h*v;n>xit(lludi'K iMK issa, t ; J!UM, ! U U spltf UP u-r l'ip v ' 

tc nat w i*rut t k iiti^u 1 pap I '■i pu*- b"Att si ,ns u o >> ut 'hx, 
fovt hrp«^ test ap V\i u t 1 tli" w ~ bn\* to tre n 'rob \ "o^ ^10 wt^t 

ttnk n% « thiT 'b K p ^ uh* A. cs ti> t<?-i^cpf < $ ^p-- \ ^ >t * si A ^k>h 4 1 
<ntiH^ t > tt e n>ox pkO>n^ ! u e 1 0 x i«e\ a , t ^ um* 1 s itv t* v, k^t^vt v 
^tt fkf^^t.u fov 1 s niro'U'J ilk uenb^ux 3k t.<? ^ * k im * bo tx^bk <*n ^c.v^u fci 
be per ^ "tkt* 1 a& Jc*l. txl a *>h " li tlj 1 Lip ^ io^nat "* 5 1 tni» oi >t. tk nb*^ic v 
u*i ^ >53Cfvtk <? biwi a u *i *nv^e<* a 0' ot to« ap i > i*k n mpJe Ik p p 
^i.pratt s pkf x bt fk tf f ur^t>\ i ^nt lnv^i ^ ! ie, v^t nt iPt m t atci 

of 1 mm. u «i ^ vk: ti < rm^ trK 101 o T itrtf-r* on T «? cVil ^ 1 1 wivpfpoc" o ■. > iv itt 
*K nii'tfKt w ^ b ^1 A i. i tjMimhua^ Rvbe^ulf wiu! \ t ; t,o*iLt,m + **io 1 
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ol xktecrs >n n\^rtt tiut ijesimrti?* a jwrtem, such &s a Uic, th<.« c^r be re^d \ t*«a$h 
I he Ab*fsi^ f*f vidb s5 psUero tndtCA^ rcya^ c svstsh I.*? ^ctktaI, she Amount 
pohfcpUvic jm*"iobjltTd on rn.csishr.s5ic if \?J*ctcd to* ^ruf^itc a visual •fhvrrrsshio 
fjijUit,™ m hcu lUe bioloji -^u s^inyk contain a lovc-s ^ aunWiiii^ ihz% wo*ikl tie sufficient &o 
5 ^crAU' a $<k mv<_ sii^s *;i an Fl IS ^, <h*cu^st?J abm-a Prtsfeta^K the J-muut^ of 
f uivwfHHie itnmohili^tfii or ihc rsies ib^ae ran^ i oa ab<mt ^ to s*bo^ I hjj, auJ £ h ?g 
prctmhjy f oro ahvti Sf» ( 0 ahotn "t.V Such Ti^K can typirAlK hr pnrormtd v^th a 
ven s^rwP iinw rt$ <v q f»ne vtro^ f parent ^cm n ar hlood 



The an* cntion h<w ms* 'ts tbt-J. iht foHov. u n e\ ainpk- ,si^ oH tired H ^ of 



1§ ifdi^^ And ku lim?utK>p 

&, KXAMPl F: FUSION I* RO i F INS OF M rtWhRCl LQSiS OmohNS 
REV \l> IMMl NOt.hMt 11 V OF 1 1 IE INim IM'Ai 
COMPONENTS 



20 facdUAK" the if hiMon a,(U b^K^u^n o.p^vmo$i >"f motors pu^c rs l*NA aircplstlcaurn 
performed V tp\ U X Vfu byf&r, ^ ul 10 raM Ji\ i f's, 2 ai each of the K pnmers, at 
^Vt ticentr&s on. 5 £ii i*atcr, 1 ? ul Ite D\A p.Mysr-cmse (M^u »erc, i s J* Mi, OA? 
ar*d i ^3 ftN ^ at cither "if t i3 * Th^ ^ ant*ec«i^ of ^ i nj> yA i tl>, "^^ kf> \;id il>^4 
jjititensi tot I ^^i^^si, licn^fiuatior: at 4 >4 ! t, w*s^ s^r 2 u^n, iuSk^^d t^v 

25 *.'vc«s a s ^t 0 ^" t#t 1 5 - ,it d "2 X' fot 1 tmtt?, ^nd tlv 7? 'C ^ rs u in 

vec.^C tor 15 sw ,*ml ^""O fo? i mi% *nd fmAty h\ J^C tot 4 ™sn Iror fh.^ § 
anh££m> dcratyras on at °4~C k>t 2 mm v ioMuwul b\ I*, 5 v^cks or <! t* C ^o 1^ ^cl. oiVY 
far ^ ^ sec ^nd "2 K C * 5 stisr*, ^> cv».^ oi ^ V ro; 15 isec, f>4 f 1 t^r 1 ^ --^ ?tid 72 * mr 
30 l Jihi Uit^lK in 'C 1<it ^ 

FoUoVM dl^SlOSi W d R't vfl CildotSilcitfOSt iO \idd ihti Cri CUhtJiiW o- 

Mum endi. d ^HjJvs^ucjsahd^ spticifio h* e^Us iis-sjosi ^vsvpepisdr % &^ ts^;^ s^o 
cxpr^joj plasmid l ^ch r^Uvnng p'^mtd contained lh?- codmp ^Kque-nce^ ot 'he 



jmSn y dUiS) antv^ of f acl fu^an pohp<rp^<ic ihe cx^r^jnn vector^ used p^ ] i Jh 
3S md FT7^0 IL1, 
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itf- cmmiromoF fi>iqn ?RQir,i^ 

foOMii;' sfvnscocc^ <^ -lutKTii^ wore /r^^ fk-cii I y tX^R ?r o*d<rr iis 



2^ 



Three kodraa seqi es^cb ton &M\i$tns M^LJ2 S ThH^> and hgattd so strode 

( -it>e fawn urn-ieui thtO ^ *S 1 2\ (Fsg 1 A and ^Hl A.it»>fhei eodtaj* 
scrjyci, oc> mranticcns Lrdl4, «isd tVl! wnc hgjied to erxootf^ vcoekI rnitfin 
^HQ ib M)S Jt ^ d 4) tH^ 2 I hut v^dm^ v^iLr* oj, tor .inugt-T^ ThP^„ ojwJ 

S Ib.VM were Jtgai^d f i eiuxle ore Uwr nrx^wi t^FO ID M «od t 1 G\ T 3 \ - *Di 
'Uhi cotlmg ^Mesces tin ^n^oni* FbM^ ^nd TE I ftw bv>«s&.\3 io t-ncudt snu ha. ^ 
protem {STQ IT> NOfi ? and 0 4 \ - 4l>) tour -odm^ sequences Wi ^uti^er^ H FLO 
^Skl>, Fb ^ t and 1 >T K wore ladled 5^ -encode out' «\i<5i^fi p <yom rSf Q IE < NOS/> jtk1 h s > 
tPig. 5A * <h i\hlmg s^ueee** tl« at t^cit^. £ul 3 4 r DPW MTt> MSI and Ml CC2 

10 wert; ls^M io etx^ie ruuufi ptoian sSFO IB NO"» 5 J and 1 ^ [b s tv\ and olR §-oui 

tasK**5 pro^in iSLQ ID MO> 1 md 14} * i ig ""A and "81 s-o^ codn oguervcw tot 
antn^nsl}^ M'l MS». use MTt ( 2>st*e h^*_\l r» erswUt ^rc u> o Tissm ^ O f » 
NOS* jiKi 16) KA and SR» Fn Lodrntr. se^enct^, sintKns? D?V, MT1 sik! 

IS Mai v\o?e Ji^^ssd to ^ oxif *>rsf ^r^son us^se n tS T Q U K*.^ 1 7 ^5f4^1 arid '>L i 

T h.itecAisi ^ ^et|^ietKC!s t r ^*igsx^ fbll li , J I'V afid MTT -vvc^e h^&t^J h« cnc*x^c os e 
iusvk proton (SbQ IP ^ 1^ anJ » {h ik 1 ami 1 0B> Fhroo c^ing soquractrs fo* 
mtisivm F?d 1 4, F*P\ M R we- lifted c^oride r^ne njsh>n pr^tc n {>>h,Q ID N OS 2 3 
iiid 221 (Fsg, 1 1 *\ jjid ) \\ i \ w.« cudiitit ^oq«s'El.^ , o' ^ fnr anl?u\.*? v THB*) a ^ were 

20 h**a«sj ti> CTciKkr «ik fu» o? iowi (SI O W NOfc* Ji ^id^4> t!^ 12A d;td 1 ol* L fwo 
ccKimg tc 15 antigens ^ulJ JUid 1>I FO w^o 1 ^ate<3 to tstiOtkiL oMt! ru t pft>tem 

^> 0 ID NOS .25 and 2o> i Ft a i -* 'V and * 3S » 

Ihr rcc^ntbitUMt wnems wav "«\|Mc^icci m F t >»V ^ sfb hi^u^if^ fsra.nhws the 
■SfirjiRc* termini pustKsn ts^*i \hv pFl plassnsd v^ou-r tpFT-l 7h) <uk! ^ T 7 R\ T A nr>?\mcrjv 

25 cspEWPs'un astern (ViH ayrri. Midi^>?n \V!j T ^rajn DL *l lOl t> pi iN>jv«f^£n 
wa* LtAsd l^r htgh k^ves e\j: ressiion Tfaf r>?cotnhnvyn tUuO j^} iliss^n pto w civ 
purtfjed rrom dif soluble -upct i^Sssi i or t*ic msokibsc uic'a^iosi K>i!\ ot" 5(10 ml of IPTO 
j ulwe^l baich cu 5 :ut: b'^ aras ltv e^sons?ogra?>bv us us the ore ^tep Ql re^ N -NT A 
Asamsc nsarm iQiA<.5£ N, v. hat^v^nh, t„ \i in n^ep «??er^e of urcs Hncfl^ ^ m\ oi 

30 jii ov *migh" Cu*uk^ oC BT ? I curitjanuis tN^ pi- 1 oanstmct wa^ addtd siiks 5iKs ml 

cii 2<Y I ib^Jm coiitiiiirret: >0 n\ &jsp c ]\m ^iid 3^ ti^^ul cMviVtmphut&cuh gt<Hvs »i. 
3^ tS Cw5th shaking !he hacrtnjj c^1mi« wetc usdt^d v,str 2<nM IFTGat h-iOIj iWu-t 
It 3 *5i d |!:ro\*<T) sor tKmAt 1 h {OH - iMu) 1 *) S. ?\h ick hsrvesied m-^n^ ^00 nd 

batch cutsttrrs h> rem^m^fitson jnd rr.-n'cpentlcd ,i ^t.f ml oS b^tdine bullet < N 0 ^ M. Svfd"^s» 

35 ^ka^hsii?, pR b 0; Hi rAt hj^-HOL pH S> m oontoinmg: 2nAt PMSj^ .tfid 2*' 

2? 
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^'^i3t s n p]uss cikui, p ao *novd^ itihb^ i^le (Bsxau uet Man-n^ \) por m\ f 

tmra t» psMtg. tine mvkm&ii ha&i&%. 

Tlu lULiyuo t hu<i;cr, wcto wa^Rd ihtv« umt^ m f s . * !i m H" mM In.* HOI 

> ipH £ Ui This* s,Jcp groaf - redded (Ik kne ot rsun^suH <ng I PS Tbe mdu^r ixxh \^ 
faidliv. ^duhsb.xt! rs ~0 rid ot jr d^mbjiTc oosvamirs £ M ywi tr una w.a*- udJed 
^iit-ctlv m*v the vVublf vupcanauiii Recombinant ru«ynn profm* w >th Hi* Li£ iw^m-s 
^cr^ bty mi hi Ni-NT aga v*e fC^sji t~ te^ts po* *U5fl x>] m^n^m) ry jmctorcg &r 
am n t™ T KTatuR i h mud tH^ c^ript'"* ivxed *^"t a < Mi TV f <^ n to^ijb 

lit pas^j m "ot ovet iht ^s^co^uik- ard t s io Mumn ^^hcd tSirectitHvo with 1ft savhot 
«,ai>2 b v .^ Y tf it* 1 fv 5 Kudtcnt pbosph.^ atx* J v :iM Vo H^L pH & *i <ds«i wuUutm^ * M 
te-ea. BuuihI p ■■ it'n *a>. duted wtth v m ot ' x if A! >nirrd^vjc la v>*sk hi -lor and tt nil 
ttA^^eudtctei* Ft»«. MOsi!* Ctintai:Mr\ i£%vr' ^nuoit nrnupK t*£?i vws\ pooled 

1 ? c4 -NM <n t ij A\ act' m J ' «u\t Ui* WX tpH 7 ?l Pie >irW ol cMntib n -il p ^te,» ^ 
I? ^ M» w Sit€t sT^l^k-od b<k tcr\sl oylturx* ub gtvata than ^ - pa tiv 

7\i 6,1,2. r-C'F LI IROlltKR.\flON \SSA\ 

l^irsfted fu^u n jHjjvpepiu^e^ wsa teisk'd iht jmLw *o s nJjct I evil pro^Uciat^r 
m per^be J b^-K\i mnm nuv leat ce'l t PB MC * frc$>as auos I ht sv,f iNtl s f mi donot s 
isi s<) PPJ5 -,kir pkViint' aod v\ ^o^o ^ \ i tn psobfoatc si jcspo-n^ 

PPO arJ i rtsdr sohibk pmlvin 5 : hnir *f . i^c- m n ^ en RPMJ 5 Mb 

2^ ^y)pU"inv v 5 led ^i*h b^j pv>Mcd hunia;i v^tp «.^d ^0 M^'' T ^ sn^H*cu 5 Tuafted 

po^'VfHidci wt'tx aiyt,ii ti dupbearo j ^on^ontu^wm of^ 5 k" to i£ At'sr d\ via\s ot 
ci Hue in V f ell ruwui-N^ plait:^ ?s ss \ olun^e ut J^O l' 5ii of sicutyp vv *s 
sv« o\ tart!; e,^ L wod Jor dets, rsinat or a* lb^- .cve k >^ as de^c* be<1 he^ : i : v ccivn 
Hit- k kScj5netrth^npitwcilv5tb ' u0^vvo] ? ■> i mb*xu ih>» ^; a ianim IS 
JilS I our*., !i i^c&led ,nd tnisum up?^k^ iieiutRU"i<\3 umji j; a i?as r-cxu s Ub^» ki^Jr 1 Fu^tum^ 
that ix. vuHed m rr^hlt;iai , ^t's m both *tpht-^tL-s th ce gtv^ici dtd.i, w^l fe atior 
».ibsjtnv\' 1 m CflL cu.tu^ m n*t h«m . ^ite «v's cor Kix*j?d r>J sthf 

1^ Sp1>a;n.% ix\ m snsoe v.«so tLtiurted ^.c-Oiits^^b aiui its^iL cell s^oor^snr. f> ^pajed u 

m 



u>mp ! et? RPMI M^nK Hsi^jt wl bk*-t£ eels* h*f u' ^cdh ilxU 1 ' eeH ncic Hated 

v>df i;i ^ dl Hsu? botk rri mwtaU'T } litv ruiiure^ ^ c v wunulfs^d * t'b site 
uxi^H^'d rcstir^bpiais' pfWosfu* foi ?4ri jji 1 tuv" "typy-M^t ^ tn? sTN-f 

The Jo ef ^s^nLitant IFN-y asudw^ b<* o»;>d» tors fc US-V u^^nu, .mu^x^ 

5 pars and ^roc dure avjaUb! j irsr * PlurNhnteji S^diJid curves* ^ e j<e x-w^ iiursg 
K\omtnraJt iuhim; tsiokwes. U KA pUuss *( "o<si rsgl wot? uukd * Ah 5i * uL v>e*l ( 1 
«V f51 ^ w * ^ bit arborise oc^tmg bfctVr, pU® t>) of,* o>ti^*«c Cftpsuw m-\b ust anii- 
sno^c l^N-v nt'b^rMnj^t. C.u 1 iJjiSlD)^ smd E*v«*sa?sd fnr 4 h at T*mi te?iip ,li«tke 
l Jt nhtoc^ituiUatus <> >V ! fi 1 v-osjs ' 0 ,B^A i>^ vnSfOi.m* \,bt ^ 

10 4 L Ana w hui &t «i\ iii PB^ 0 t% lwatt X-ind^d*^^^ Y l ^ld kincrtutant 
s^mpksi di'aitx. *n PRMudsv Fween, 0 1 \i Fn-K v*er« the ) added fos 2 bs roo>r. fccm** 
7ht; pUtsN v. ere %a-<h^ dxnz and th«n ireiib<tled fir ~ Su at %«i r* tcmpvUUif \s. th h>> 
nl v-dl <4 j. m<i nd Ab tbioun 5^* fr *rn>^£ ITS ? i3H^F\ Pbs^r%t?Tytn> >i* "5 

u^'sil ahjtcd PSS ^ (^"\. Tw^tii, 0 HSA A fin <*^h; ^, j4^j. n«r ifKy^^f^ wuh 

15 v» hll^dvidii t JLPjZMt, <ii *U t 'VK t ulKMlM 'HS U ^V\> fwcN <■ v ' * 

B^A At ><«j>n) toap fo i ihr The plato wote v. mji* ia^t umc at^ it<\ jlrpe^ ^it?i MK 1 

vsdl 1 MB subsaatt T^,i\5,5 s tctrasncsbyhv^sdsnc. Lirixgiaid atid fom, 
iiai ( ticrsbotj>, WD] ,\*xi t^io wi»"t^ s^vitii ditto A^ot de^elaftc^. vtUli H.S'J^ ts,rl 
A b^oit^riL w ( AD1 w cti- tkjcsrj 1^ ts^ L Jt 4 Si > j n ui\ ^ H 1 111 si . t? a 1 i? tos t Rce v. a* t ic 4 c r»i ^jxl 

6 2.1 I Ri I t SKIN PR t iMti C I I) IMMJ M HI SiQNR> 

xfH^ jt ^ vv ere fit ii^u d «s out n wv t ^ on pnitcn i T 1 5 w> S V ^ d ' b 1 
\'lt^vr f frll4 id Ml J v*«.Tf" fodi *.oi notV prutun C ^'jk 2 x """hv 

lvu> } a * f t n.>tciF^ ueic t MTrafs p 'nlird ros n ih if ->r u if r < n » 

1 liL ts,Cl tll-U>»l p. 1 tC~t» 1 ,^tY^>. i 1 dt£ 1 id 1\ ll> txl' UJ-^l, I t J "^^1 
bit. '\l* Tb * NSb^C^ \\hxJl Tt« 1^0 J*^UiT ft^S ntCJ vT v "d ^ihb su^tM-v^n* 

txl- ' ^ we * *t i*L reac % t\ pi^itit Jo l k ( ! ki vie* <. 1 ijxvk its i v K u»e tA-U > ^ 

s I , E I TTN dt Vi^ ^b"a!ro.i ^ N itn ,f S V > "N* ' l 15*1 T cas in d {h^ c 1 *t 1 *■! t w 

e\i n i^ics Pk^ii ri^Woii \ )r i^^r ^ J b^o ii\1 V 1 mtnvie\j*d v Siki^tF in 
dhi>* 'i^v ilei? ^Jht 'ii^u'pfOf" us f u 5 v utinv t^x- y> il ^10 M1.it> I IS T 
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ii*<vitr<f»t, ro T cdl t>-<km £ 11 tx observed ?> otV< M^^ni^a i I s 
Ajh f be K^frv F>2 I m ^ji At* in ^ is id- Hi\ MtlitMSjH h 

v ^ son? r ^ i jvc tot k s v.h o w i i^n >i *tu i euis ft uu'd K rioted 

0 at \*hu s I mm asfu m s to K 5 ki \ du il k ^npo*^ it- I l i^o t^h * toivu s wu. 
*» k' f. Jit ^.u ^ ] *Uw *ij io i t>to v,ir< n tns 1 >*tsl >n s J* t u i -u a> u hu£ u 

1 an bak p dutvd b\ uk *n i k iu h *. U is M >■ < s s 

1 V R "M"bTb N { ipmuir vncaSutt te% ^ tp ipip i ro c » . n 

m%t,s< i„\pc mcits sK t<s- nprv>*uT. ^<V- ! >s.ttd t r-^ sk ^ot vb-o 1 ^' l 
iiiinusij '^*iun b j. i -ito-if *i £h«^ m'^^! H p ^tc m i { lut U idii\ c ti f 
*iiit 1 Ut*u M<\Sl \r \^(tsi!4t« 0<; > \kk<^ ' b° W««k 
v* *OH) VhwtvtOsiix Ppump< <.£ or s ai i ha \w *> unav U u uib wiMs 

vtv Hkv-i v>Tt ««\* ' ttr n 1 1 xtai pa \nj fx us * tit kiisLstu* tor u <*s 
iVsnfsr i\ c w J ^ n * * pr ■> lUiVn i fv'i I \.vW"k< * prodi kt l ^ssa^ s 

R^fe^K^V^ K ! U\<mWiUM, "T «hv [ T « U. II MuN \P\M J m 'liltnn^t 

KNfKHYv*&W (JUvt t JJki llllH' v.lKn ^ W l\ t-iS>l IV i 1 iJ4.H^ i t 5 I ! Jute 

fAt \\t tk«L» *t,sf,i *Kv,s *t t, nJi^ci i*t R« ^ itK R „n. k \»t' UiBoJVt \ i 
\\htn.t I,. R«12 ibli 1 * HiJ* ru« a p\R i uvci rinn ^^nv 1 tpn' 

tl 5 4^ 1 st Tilt. Jt* 1 l tH s ^lSL*lt<' ^ f <*s ci?:^ ^ cc* 

^ i ^.vlgki'i ;m 4ir *u i s si ciNi ivd ^ u u V"" w J \'s' 1 p kXiwci. 
'0 sl ii Lit 11 N ■> Pi * lH -4 nf)u*sc^^ slUil 2^^ tU'Jt- ^ to c il t\rtif 

SB s^ansi^ nMt "p tvvlr VK^rt? < j^-tJ thL L\ i,j<. t % t l^k? i ^ d-ii-J tl^c o» v st 
^eUkll 4pa>d s ! oriior< Iti^^ *<Us. \\ J w. s~ K ui ai ii^ihoJv 
rts^ st, <\ fjOu<\ 1 ""A J"* stis^s* id *K is> ^i^i- v t, ^*lhot k 1 m 

<nl Ken ^pr<. *t r p p is* in i U w s isk o w i f b n ' t> M 1 1 s, ^ HA a'-> 

Add t ' i"! i ii ts iv ^trv r inu 1 1/ \* wi h < \\ \< I ^ N o l%^> <\ v. io„i 

i m tniLU t-dUi tct t «u RjI 2 . i\lh«H tin 1 >t \ V (M«b W \ 

t,oJs tt; ^titm^c a- ^ N \ % t. ifts i i*- t>3 v an p hi^j € h \> ti-J s b,p ^^l^ it ^iv ^ct^t 
a^iT 5 tM k 1 s i ' pkin ^ t i Wqufftt Jstr'v^ ] Old a - u b^cttt iliv^ ui tic^ 
^ a us , r c>'^,tnictotM t b M M ( b^\ i^x'i j < KnsC-s^?u n ttt. n-a t» 
"H n.n\k\i^J f aidt.M:t y^'td p s ji ^ it»t*i p.if sui tejtn p.oKi, sr T(\.h I ^ J^l,s<, <>ti J ^ oi* nt >i 
t> ;;,<- v^at trit iit^ J vs t ^n^U r>-cx*rib ujju us v m ^ t u i ups. ^ v ot \ ds u 

M*b^'K f "no t»i i» brp, U i-^kintninK null ^ c ut ^A-"^ ^^^ti*» 

mrap e\mffli'"ii a^* t *hc nisio l p-oknn S * A."- x r B S v\^''e t-et^^rro %.k^ 
?siat? ^ rlit >s «^prts" c*t Kub<- v< 1 s*s xipn l isui t rallc i^e i ^ n n^rtd t tr, t ti 

^ i^i mm ^etj K ivni ^ *kw * * *i ti l u lku ^ ji i r\ j> i lu v u jehm ItMnv 
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-km ^H\Si otnul n< i J:M\k<l t*K -k ^ p«v-Ltv w it v »iiJ H i i 
p\>tt i\ i \ ' 10 i \f i v^tti t ititi l \n i K it^ l n n tr^t « innm ^trs n 
<\ K>tni*bt ^ , i it t\ t >d K l d«v Jim «,v upon, it- 

* 0 BM-IMQN I HOT 1 IN *MH CI *> IMM* M? KtfrFQNMTv 

\b u 30 tiAk.^ lie utui i (<k 1a J 1* ^ 1 it t^->> wi bo t 
h ti3Uv c *d pvk\xtdN ui>^N»n itt isv^ Lua^l's ^ft 1UW s 
t s or Mok ft *f> tndlfk s vt 1 p*oi y 'ii ^ tfiJ Wh ( TA i im V ,s t\ Vt t CO i° M 
ho h htt^ d ^^r^ \ f <rrt t'np 1 I k\< ^^ui S m r< <? put-v o 

y l H< bu elk b v tuuto' >k \ n<i ^ u \ s i k ^po w ^ l uu i 1 t 

* v ( v )<. s s4 a iu o k, mtil t)w l h^iiot ^ s d U. Lu N at t ^ id<L>i ii ''It* E i 
v^oL* K»t ujit> vLtxv^ rd.1t nt i n *s i*u ktn *\ h i\ hi u _t i iPu *i \*< i* 

p not t Il Uts d2»f. iPt ^' .1 ^\4U^V) 

i< < 2J Mil K V \4A Mm m» U*i> V UMl II 

\ hiMO «wq an * o- ill n j- |np t K\ > ^ t^c I i > fcPw s ~i\ iiK i 

"•0 L t ^ j'lLiL (libit luiitur* ir-jL xO ir jntu^s t i>i.u>M t >\ i<L>\lh n ihe 
Iusjoji protein. 

0 t ot ^k'M n t eat \ i I * iffKv d v \*< 1 1 s? wdv ol ^ v t dn k ^ « i « t n 
prontfltb* Ukf ii tsi i.p o 5 ^? ssnLUTaon^l 1 \ ah ^ hi dh m «n ^itey* 
prossesns. 

* tve r + n t itK f i it i * ta bt h ~<ui^d * * * pu b *K v u il vts 1 1 Kx! i ( is 

t iUa KH or ^ntr t <k d -.cq *xt^ \ n. t n Hk>n»3' , v ti. ■•^cr ,^%t^n t* 5 * i vi p 
^ft 1 * U> ip'*n in hittnS ckLv 1 t 1 i\l ^ ^ n tiou >i fot^-> 
ui^i t V i \ t iVk t hevi k *p 4 ut-itii 5.hiisv„ cn* t k » t i t t h ^[-.uost \ 
d-w c w s n &m> i=u(n ^ «(*«it}v. di w v ikI ?i od no^ix t T iUn k^l tn I ^ t r 1 ^ 
^ tit ot *be t ppcRut<t na.ir 1 ^ a to o N. urdc *ood 1 1 1 A ^ prat ^ k, n c t loi- 
rsm. t ^e^ ^tt. in w 1.5 ^d vl b^d io ^;>onls i t tk ,n i it ot 

\ 1 pill L-SilOtl ^. ltd i t^. t Ik It'L «\ > <V ^Li^L^H t LI M ?» f 
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5 soqLtmco mav o-rtKwHv L\ny n o i€ o more ^iv^ivt, jj n, a*, u ^at mm v rb 

2 A p^nfied poWpopsioe e^Kod^' N a pnK s\k knt\>t that fisonu i ndc 
piiHJcfati'K ^1 per; conditi^m ir> a vcvf r<3 ixvYk'sdn^jrkr v\ hirb )»> o^rnplfTrccmsrY to *t 

10 c^rLMslik^ uf * r VJ^ J. 4 t S, 10, .1 I-S. 16 "\ IV, 21 J;:5d ^4. BUid A J> aCsd 
MiCjutnct mduoss «n immure n^pou^ u> >!•* yfm inV^n 



1 be povvpop^do of Ohssrr * »h a yH? v<* s^ps-pisae 

IS 4 list, polv^opado c£ CSjfi s < N v\.h c ^ ij. pvudisktd b> *s i^uT^n^ iA \ 

method. 



"Ik poKf fpu^of ^ idi*nZ u>mb« u i<s t 4 W "ysf < 
^Ix *Nvvpmtj4t f Cldi i mm -i iuc\ -> < ^ 1 y -oi<k 
Vii>; v ^pi, >Lde il L is - msk £.-! U <x At b a 1 ete- , soil 



9 \ n-'lvok > pT int rv i >crai n ]<* torr^pin^ i 'm p< tcr » d ir u 
4t> eHcc'rve < truur* ><j he pi f epti ie 1 1 hi i 1 

I ' ^ \ rsu i n p*v em nj; ii ixt\ o^vunw., In a^'uiig'O us v> 
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1 2. A phmmcmmmt composition, mmpmmg iht< polypeptide ofCMm 2, 
palypqjlids of Claim 2. 

S 
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wo nam* 



--------- ~ — - - _ 






3 / 47 




WO MM 



4 / 47 



TG1TCT7CGA CG3CAGGCTG GTGGAGGAAG GGCCCACCSA ACASCTSTTC TCCTCGCCGA 

AGCATGCCGA AACCCCCCGA TACGICGCCG GACTtfJTCGGG GGACGTCAAG GACSCCAAGC 
1.20 

GCCOAA&TTG AAGAGCACAG AAAGGTATGG C GTG AAA ATT COT TTC- CAT ACG 
172 

Val Lvs lit Arq Leu His Thr 
1. * S 

CTG TTG GCC GTG TTG RCC OCT GCG CCG CTC- CTG CTA GCA GCG GCG GGC 

Leu h£\x Ma V&l h^i ThT Ala Ala PtO Leu Leu L®« Ala Ala Mot aly 
10 15 2 0 

TGT GGC 'ICC AAA CCA CCG AGC G£T TCG CCT GAA ACG GGC GCC GSC GCC 

Cv& Glv lvj» Fro Pro $mr Gly S&r rito Gla Thr C3y Ala Gly Ala 

25 1 30 3 5 

COT ACT CTC GCG ACT ACC CCC GCG TCS TCG CCG GTO &CG TO GCG GAG 

Giy Ttir Vftl Ma Thr Thr Pro Als Ser ser Tro 7a I l\nr Leu Ada Glu 
40 4S 50 55 

ACC GGT MSG ACG CTG CTC TAG COG CTG TTC AAC CTG TOC GGT CCG GCC 
3t54 

Thr Slv G«r Thr Lean Lou Tyr rro Phss Asii Loo Tr|: C-ly P> ^ A^a 

so *s ? o 

TXT CAC GAG AGG TAT CCG AAC CTC ACG ATC ACC GCT CAG GCC <\CC £GT 
412 

¥>h* His: GiU Arq Tvr Pro A$« V*l Thr He T>.r Ala Gin \?ly Tnr GLy 

TCI" GCT GCC G*"3C ATC GCG CAiS GCC GCC GCC GOG ACG CTC AAC A CT GCG 
460 

Ser Gly Ala Gly He Ala Gin Ala Ala Ala GJy Tfcr V^l Asm 11* Gly 



watmnwmm 



5 / 4? 



CCC ICC CAC GCC TAT CTC TCG CAA CGX GAT AT* KiVZ GCQ CAC AAC CC-C 
SOB 

M» Sor AiCs Tyr U;u .-:er Clu CI y A*p .Jet Al* Ma Has Lys Gly 

105 110 116 

CTC AXC i\AC ATC CCC CTA &CC ATC TCC GCT CAS CAC CTC AAC TAC AAC 
556 

Lsq Het Asn He Ala L©u Klfc Ser Ala Gin Gin V^I Asn Tyr Asn 

120 125 130 135 

CTG CCC GCA GTG AGC GAC CAC CTC AAG CTG AAC GGA AAA GTC CTG GCG 
604 

L&O Fsrcj Gly Va3 S<?.r Gl^ His haa LY*> A&ri Giy I*y& Vtil Leu Ala 

14 0 145 ISO 

GCC A '15 TAC CAC CCC ACC ATC AAA AfC TCC- CAC CAC CCC CAC AfC CCT 

AXas «wt Tyr Gin Giy Thr Tit: Lys Tnr Trp Asp Asp Pro Gin He a;» 

155 160 1&5 

■GCG CTC AAC CCC CCC GTS AAC GTS CCC GCC ACC GCC- GT& GTT CCC CTG 
700 

Ala L<eu Asn Fro Gly Vsl A&n L«« Pro Gly Thr Ala Val v&l Ira Leu 

17 0 * 175 180 

CAC CGC TCC GAC CCC TCC GGT SAC ACC TTC TTG TTC ACC GAG TAC CTC 
748 

His Ar$ 3« A^p Gly S&r Gly Asp The Pti«? l&u Tl\? G.ln Tyr L&u 

IB 5 190 195 

TCC AAC CAA GAT CCC GGC TGG GGC AAG TCC CCC GCC TTC GGC ACC 
79-6 

Scr Lyc Gin Asp Fro CUu -ly iris 63 y Lys S^r Pr* Gly rhe Gly Thr 

200 2 OS 21© 515 

ACC CTC CAC 1-TC CCC GCC GIG COG GGT GCC CTC GOT CAG AAC CCC AAC 
844 

Thr Val &sp th* Pro Ala v«al Fro Gly A La L&u Gly Olu A^n C-ly Asm 

220 223 230 

GGC GfiC ATS GTG ACC SGT TCC CCC GAG ACA CCG OSC TGC GTG CCC TAT 
892 

Gly Gly Met Val Thr Gly vyv A)«i Giu Thr Vro x>ly Cys- Val Aio Tyr 

235 240 245 



rctnrnm/mi 



ATC GGC ATC 



3 036 



313 2 
le Asn Tvr Giu 

315 



ACC GCG CAG ACC TTG 

11 SO 



CTC 


SAC 


CAG 




ACT 




CGG 


GGA 


CTC 


GCC 


GAG 




hop 


Cin 

2S5 


hi% 


s*r 


C\ti 


Aro 


Gly 
26(5 


I^a 


Gly 


Glu 




TCT 


G5C 


AAT 


TTC 


TTS 


TTG 


CCC 


0AC 




CAA 




i70 


Gly 


Asn 


Phe 


Leu 


Leu 
2tS 


ITO 


Asp 


Ala 


Gin 


sea 


«<T 


GGC 


TTC 


GCA 


TOG 


AAA 


ACC 


CCG 


GCG 


AAC 


Ala 


Ala 






Ala 


S<ar 
390 


Lys 


■Thr 


Pro 


Ala 


Asn 
^95 


ATC 


GAC 


CMC 


cee 


GCC 


CCS 


SAC 


GGC 


TAC 


CCG 


ATC 


lie 


Asp 


Gly 


Pro 


Ala 
30b 


Pro 


Aap 


Gly 


Tyr 


Pro 
310 


lie 


GCC 


ATC 


QTC 


AAC 


A AC 


CGG 


CAA 


AAG 




GCC 


GCC 


Ala 


lie 


Val 


Asn 
3?0 


Asn 


Arcp 


Gin 


t-ys 


Asp 
32 5 


Ala 


Ala 


CAG 


CCA 


TTT 


CTG 


CAC 


TGS 


GOG 


ATC 


ACC 


GAC 


GG£ 


£ln 


Ala 


3i* 




His 


Trp 


Ala 


11® 

340 


Thr 


Asp 


siy 


CTC 


■SAC 


CAG 


GTT 


CAT 




CAG 


CCG 


CTG 


CCG 


CCC 


LfOU 


A op 
35C 


Gin 


1. 




Phe- 




Pro 




Pro 




rc-r 


-JAC 






ATC 


GCG 




ATT 


T r. C 


AGC 




is or 


Asp 


Al a 




Tie 


Ala. 


Thr 


lie 


Ser 







12"? * 

Ala v&i Vai l.-ys 

360 ' 365 3 70 

TAGCCTCGTT GACCACCACG CGACAGCAAC": CTCCSTC&G5 CCATC^CSCT GCTTTGCGGA 
133 3 

GCAT^CTuGC CCCTGCCG^T GAAGTCGCCC GCGCTGGCCC GGCCATCCGG TGGTTSviCTS 



vcrwmmrm 



If € 



GCATAC5TGC GGTGATCCxK CCSCTTSCSC T&GTCTTGST GCTGGTOGTG CrGGTCATCG 

AGGCGATG3G TGCGATCACG CVCAACGCST JATT X-CTT CACCGCCACC GflATGCAATC 
1S13 

CAGSCAACAC CTACCGCGAA ACCGTTGTCA CCGACGCSTC GCCCATCCGS TCGGCGCCTA 

15-73 

CTACGGSGCG TTGCCCCTSA TCGTCGGGAC OCTGCCGAGC TCGGCAAT^G GCCTGATCAT 
1633 

«*O0ST<5CCG OTC'rCTGTAG «ACCG<SC<?CT CGTG&TCGrC C&ACOCST^C Oi5AAACGGTT 
.169 3 

GGGCGAGGCT GTSGGS.ATAG TCCrGGAATT GCTCGCCGGA Ai'CCCCAGCG TGGTCGTCGG 
17 53 

TTTGTGGS3G GCAJTGAC5T TCGGGCCGTT CATC3CTCAT CACATCGCTC CCSTGATCGC 

181-3 

TCACAACGCT CCCOATQTGC CS'STGCTCAA CrACTTGCGC GGCG&CCCGG SCAACGGGGA 
IS 7 3 

OrGCATOTTC CTGTCCvS'SrC T-50TSTTGGC GCTGATOGTC 3TTCCC.VTTA TCGCCACCA.C 
193 3 

C&CTCATGAC CTGlTCCGGC AGGSGCCGST GVTGCCCCGG a&<S<&3C:GCGA fCG-^GAATTC 
199 3 




wo wMiiw wcrmsmmr?u 



m^crmxG Mxxxzmm mTcmmre ®OT®ccc®a& TTSAa£t££& mtMzzca&s m 

oaiwweso OvXsa^caat x-scgacaa^c ^-tocgagcag cc^cut^c ec-rr^csaT 120 

otaoctsaaac ckkwasccsto cotccttggo CACcrrarrc agc3c*s&tt- tocacaacac lbo 

TO?OT«a>v,a orcATQeccrr cgaait^k^ cssocsaacs ctct;;cacc^ mzcam'ccc- n-so 

CTCiCAAC -CO GCAOCSCCOS TCTGTCAACtW SCATCCe-Srr CACCGCOAOT ^cttgccggg 300 
CCCAAOS.:ST A£OV7TATT" CiAAOACCOT TOTATACl'tt' GTCAAC\U % ,'*0 OCOSCTACO* 

AGCGr-.^SCiVr A j SATGT<3 AT ATGCCATCTC 1 TGCCCSCACA ^a.?A0i3A£;-VC A^CCrfA?^ 4*0 

ACAQCATTCC CCOTCSASC"; CTAO*i£?CAH cr^^A^TACC TASAAATC" CQGO^SOSC 380 

ATi^SCCTRTA taSA^OAA&j CAA3GGTGAC rjOCATCOTCT TTCRSC&CGG CAACCCCAC3 54 c 

TCvTCTTACT TGTS3C3CAA CATCAT^C^ CACTTGGfcAG GGZTO&'iOX C3CTGGTa«5CC $50 

TGCSATCTG^ TCGGaATSSG CX^T^'jOAC AAGCTCA&CC CA^OtXJSACC C^AAXQCT&T fe&C 

AfiCTATGGCG AGCAACGAflA OTrrPOTTC GCGCTCTOftSS ATSC5CTCSR CCTC03CMAC 720 

CATOT30TA0 r^^C'TCCA OTACT3k3G3C TCGCSCJK'TO"} ■;CTTC-Gfi.CT-:i GCJr?TA^:.\^G ?BC 

ovra*c«ACC SA<ra^A»<>? watcqc.tttc ati*3a^o:sa icitcacccc gatgac^t^g s-sc 

GCGGACTQQ^ CJCCSKSCSy™ GCX^GGI^IU ^TC-AGSOTiT iC-GATOJCS: TCAAOGC^Vi <i<tO 

CCAATGGCGT T-3C^*C**C&A CATCTrr^tX* SAASGGSTSC TGCCCGOS'-JC SArCCTSCGA *feEs 

CAOtTCASCCV ACGASJaAAAT (SAAOCACI'A? CGG^GGCCAT rCQfOAACVU CwC'^W'oAC U:i>> 

CGTCSCCCCA CSTTGTOSTa jCCACG'AM.C CTTCCAAaTS ACGCT&ASCC CfCCCiAS^TC 1080 

O^SOTTTGa TC/sAUGAG-l'A ivCC^OCTO." CT'I'jA^AAA CCQACATjCC JiAAAVTtiTTf I i i 

ATCAACGCCO ASCCCGGCSC ^ATCA"XA?C SSCroCAJCC ■?* vsACTATCT CA'JUAJjCrS'-J i-^CK- 

CCCAA?C«V;\ o;x;Aaat-ac nawxccQK: gtjca^t^ ""Tv;Ai«Afv>A , *jkv.j,\*\.v.* k oj 



wo 9N9VMI 



10 > 47 



\l * r 3 A. 



■1 ««S 2.CK 



WO 



II / 47 




All A! (1 Alii 



Se<r Y«i «T,g Tj a His? Aig Ajp viy Giy -yd Tyr J.$ X>-s t>r Oiv 



T:n- Astf iUd; Ala Thr L-i±ii hl& air. Olu Ai* 31 ^ Assi F2ie Gl^ J«rg H« 

1 $ 10 IS 

G*v &«p 5^X4 ;.ys Thr CCrt lis Sir, V-*3 0" x fhr Als Sly 

20 25 30 

Sesr "Jin Civ Gin Trp Ar-Tf Ol>' Als Al.i ^ly Al.i -s.-n A.ui 

35 4® 4S 

AlA Voil Vill A.V« Phi; i'jll; aiu Zila A^ii As;i>. J s vs.; ^'"< OK* U«y 

so s§: «e 

Jiup lit* opi 'tf'ss Asri i'if 1 bsfj filt\ Ms ~ly v^"i T>*sr Jorg 

ss n ??. ' m" 

Asp vSlu c*l« 01 rs Oir, Vis L<h. S<sr S^r <JVx S^t G.lv 



A;g At j A.3n Gly Cly 

2 so 



Tb3 8 - L pro icm ^ usuct; 



vatmmmm 



TC"C ,XAT\~! -A<-1 1 i \"™ <X"W V ' S ^ N V"3Tir ^ T ~-^- v <^ 

^^aAAA"™"™ AX— 0"AAXT ^'VMT VT1AA.;: J* *v T '-^XW^T 

t - x <^'^i aatstaxx <n ta^xxa™ ^\"\xv v ";v ivia.-sasac " ^xat-i^ 

^\iVC v Oo ^ ?XTxAA ~ v x M.\TT^Tr OAAfiAXi ~ X~ r. .N-l«vr ^ " 

zrrc?>rzu\\i .^<^r^ s >x N x "-cxt^j-^x > x "™t*j" a i> ,vr a-^- 

G^OAAJA^^ AA"Av. XAC "X f TTA? TT*v^ v ^COTO^v. AX V A\ ^ "i 'U ^.C^RtAA 
A ♦ -XT^X^""- ^ X 

j^vr* ^t*!^x ^ ^ r s. \ 

T^v 1 ^ \ * T\ " T ^ X A \ 

"Aft. 1 r T ^ >■ ~ *~ T N 

CT^mecATG wmxi^xAc Rsmscx&sm catc^c-sctt €«XATA£:mT cmTAOJVsro 



13 / 4? 

74 -AC 5 -\k=A ■7I t ST"^LTT r I^K „ "I \\ -v— A™ "1 VT"1 f^"" A ^~ AC1 TTjT 5 S*l 
r iV^-V <■ ™ — 7',. > JiT^ "iAi. ? ^ > ^ "*>«, N . <W*l ^500 

^o-aas^.x ,\^Y^r\ w-^inra -^..w^. ^-tct-™^- \a s> >nu 

lArrkrCA. w^..^.^ i * A." = -A 'A1A. j^i 7 i^*. . .AO I. 2J <U 



wo wm^m 



^ k t\ x \ kO> \\ ^ ^AJk ,T ,k Ck k. L ^ * 

^OA&A A^A k^AsA - l ^ x ~~V r " r ' TG--TG"T-" s.C CT" \ ^ I * I **k,- 

^ ^ 1 N r~ J- - X - T^"V JT -1 a), * 1>A + hA(. 

1 u 1 ! ft> f t r , ^IC -•TTi TCI _^ CTT^IT\ 

1Ak » *U v ATW^V A wv-ATk CA \» ^r'kC. k C k.C*\.CCk.» 

TC'^DSf^" "7*k. , T\e ? "/J"* ^C"" ^ » J k » k WK\a^ 



